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FOREWORD

DEVELOPMENT OF THE ARMED FORCES QUALIFICATION TEST AXD
PREDECESSOR ARMY SCREENING TESTS, 1946-1950
| (Based on PRS Report 976)

The Armed Forces Qualification Test (AFQT) is the means of determin-
ing mental test acceptability of potential enlistees and inductees, It is jointly
developed by the Armed Forces to implement the mental standards established
by law and administrative action for admigsion into the Armed Forces. The
AFQT also provides a basis for qualitative distribution of manpower among the
Services,

This report is a summary of the work done and the problews encountered
in the development and use of the AFQT, It describes briefly the sxperience
with other tests used for iL.ltial screening and related purposes in ihe past, It
was out of this experience that the current AFQT was developed,

The test was developed in two comparable form:s in accordance with
accepted principles and techniques of test construction and with due reqard for
policy and operating problems., When sdministered accord!=- to pres« ...
procedures, the AFQT adequately maintains its effectiveness as a mapiel gt
screen, Continual research is underway to maintain and improve mental test
screening procedures,

This report is of interest to research technicians, ynd to these responsi-
ble for or concerned with initial screening in the Armed Forces.
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DEVELOPMENT OF THE ARMZED FORCES QUALIFICATTON TEST AND
PREDECESSOR ARMY SCREENING TESTS, 1946-15&0

INTRODUCT ION

Mental tect standards are eclablished by law and military policy .. a means of deter«
-mining acceptability of potential enlisiees ana inductess, ‘the puwrpose of such standards is
to screen out those who cannot profit from militarv training and who might be actual liabili-
ties to the Services, Such standards must vary from time to time in accordance with
changes in manpower demands, training facilities, and NNztional Policy,

Psychological screening tests are used to examine potential enlistees and inductees
for acceptance in confo:.nity with mental standards. Simi.ar tests were used during World
War II for classification purposes, Experience with classification tests indicated their
value for initial screening. Constant improvement in the tests and their use is necessary
because of obsolescence and the necessity to refine sensitivity at various cut-off points as
these are changed by law or policy.

The program descrihed in this report led to the development of the tests currently
used (October 1952) for initial screening, These tests, Armed Forces Qualificatior Test
AFQT-1, and Armed Forces Qualification Test AFQT-2, were based on extensive research
with earher forms of screening tests and on follow-up studies to determine the applicability
of AFQT to operating conditions, The studies relating to the development and use of AFQ?Y'
represented the joint effort by Army, Navy, Marine Corps, and Air Force research per-
sonnel by direction of the Department of Defense, The Army was designated as the coordi-
nating and executive agency in this program, The earlier tests had been developed fo: Army
use only.

The purpose of this repor* is to stmmarize the problems encountered 1n nil  2uip-
ment of AFQT and to describe the outcome of attempts to solve these problems, Many of
these problems arose in the development and use of earlier tests, Tc permit a better under-
standing of the development of AFQT, a summary of experience with earlier tests is pro-
vided as a background,

BACKGROUND

CLASSIFICATION VS. SCREENING TEST

Because much of the history of the screening *2sts developed vuder this program is
related to previous and concurrent developments or classification tes..., and because siwuilar
score conversion systems and terminology irequently apply to both, it is immnortant to ciarify
the ditference between these two types of tests.

Classification Tests are used primarily to classity men on the basis of aviiitios for
assignment such as officer training and specialis’ triining, These tests originally measured
just a few ztilities (in ool cases similar.to those currently measured by screening tests),
and in the Army were referred to as "Army General Classification Tests, " or AGCT tosts,
Mcre recently tie classification tests have been expanded to a battery of specific ehility
mensures calles e "Army Classification Battery, " Claasification tests are admiiistered
to men at recept..a centers affer they have been accepted ~» service in the Armv,

et i § it




Screening Tests are tests used al re vuiting or induction stations for determination of
mental fitness for service in the Army, Cut-off scor~s are used on screening tests to
r_j-eterm ine whether an applicant or selective service registrant will be accenied or rejzcied
Ior service insotar as mental qualfications are concerned. Tests labeled AGCT roc not
used {u sicreening, although {tems from the AGCT tests have been used to ccmprise screen-

{ng tests, und in ore case two AGCT tests were given different titles and used for screening
mirposes,

ARMY GENERAL CLASSIFICATIGN TESTS (AGMT SERIES)

The Army Genera! Classification Tests (AGCT series) were introduced in 1940,
During the period 1840-1949 they were gradually replaced by the Army Classification Bat-
ter,;, The development of both of these tests set precedents with respect to standardization
methods and item types whicn affected the construction, standardization, and application of
screening tesls developed under this program. For that reason, it is well to review driefly
pertinent aspects of the history ¢f AGC'T tests, These are reviewed below in chronological
order of their appearance,

AGCT-1a: This test consisted of vocabulary, arithmetic reasoning, and block counting
items in equal numbers to make a total of 150 test items. Items were of the multiple-choice
type with four alternatives, and the test was scored rights minus one-third wrongs to yield
a single raw score, This scoring formula was used because at the time it was believed that
a correction for chance was justified, The test was standardized on a population of CCC
enrollees and soldiers, a.\ white, ard between the ages of 20 through 29 (N = 2875)., These
men were divided into stratified cells based on combinations of age, highest school grade
reached, and geographical area. Then, in order io establish norms representative of the
total US male population between the ages 20 through 29, AGCT scores for these men in the
various stratified cells were weighted to provide representation proportional to that ~f such
age-education-geographical groups in the 1930 census, The distribution of scores so obtained
was adjusted for convenience to a standard score scale of Mean = 100 and Standard De Aatiou =
20, Such equivalent standard scores were obtained for each AGCT-1a raw score, These con-
verted scores became known as "Army S*andard Scores. ' The Army Standard Score sy swis
has been applied to practically all sul.sequent classification and screening instruments.

To meet operational requirements, mental test scores were grouped broadly on the

ba<is of Army Standard Scores into five "Army Grades" or mental groups, Originally they
were as shown in Table 1,

Table 1, Mental group classifications of Army Standard Sco.’es,

R

Army Grade (Mental Group) Army Stancard Score Range*

I 130 ard higher
II 110 - 129

118 80 - 109

Iv ") - &9

v

89 and lower

¢ Percertages of the Army Population falling in ecach mental group
varied ‘v 9m time to time with changes in norms. These percentages
for cui. nt norm: are shown in the later section »+ Operational
doplication of AFQT-1 and Amfr.-z.
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These groups remained as Fafined ubve, except that in July 1942 the above limit of
group IV was changed from standurd score 70 to standard score 80, This was done 3¢ that
e disiribution of scores would correspond uetter with the distributions articipated from
orerational use, Although the standard score ranges for groups IV and V varied, it's
grading system has remained with the Army, and equivalence of sunseyuacnt sclectien anc
classification test scores to the various grade level lirnits is an important »spect of their
standardizaticn., As will be seer later, this grade system in 150 became the basis for con-
trolling tne distribution of armed forces input among the Army, Air Force, Navy, and
Mariae Corps. “The test AGCT-1a was ‘antroduced operctionaily in Cetober 1340,

AGCT-1b: This test had the same general composition as form 1a, It contained S0
arithmetic, 50 vocabulary, and 50 bleck counting items. The 50 block counting items were,
in fact, identical to those In form 1la, It was stanc.:dized on a population of 3,856 soldiers
drawn from 8 of the 9 Army Corps areas. The method used was line-of-regression equation
of 1b scores to standard scores cn la. The test was introduced in April 1941, :

AGCT-10 and -1d: Each of these testr consisted of 140 items-~47 vocabulary, 49 arith-
metic, and 44 block counung~-arranged in spiral omnibus form, These items also had four
alternatives, and the tests were scored rights minus one-third wrong, as in AGCT-1a and
~1b,

Forms 1c and 1d were stuadardized on a population of 1, 782 soldiers from two Army
Corps. Scores on forms 1c and 1d were equated to Standard Scores on form la by a com-
bination of the equipercentile method and the line-of-regression method. They were intro-
duced operationally in October 1941,

AGCT-3a¢ This test departed from previous AGCT forms in that it was actually a bat-
tery of four tests which could be scored in total, or separately in order to provide separate
- measures of the abilities measured by AGCT, This was the beginning of the "Classification
Battery" idea. The four component tests of AGCT-3 were (1) R=ading and Vocabulary,
(2) Arithmetic Reasoning, (3} Arithmetic Computation, and (4) Pattern Analysis, T“2se tesis
were each of the muitiple choice, four alternative answer type, and were scored rights
minus one-third wrongs, The total score was the sum of raw scores on the fcur components

AGCT-3a was standardized on a population of 39,178 soldiers stratified by Service
Command, color, age, and education. The method of standardization used was equiper-
centile equating of AGCT-3a raw scores to Standard Scores on AGCT-1a and ~1b.

This test was introduced in April 1945, As of this date, it ic still used by the Marine
Corps for classification,

AGCT~3b: This was an alternate form of AGCT-3a, having the same coinposition and
item types but using differsut items. ACCT--3b was standardized on a group o: 1,000 s ldiers
at Camp Atterbury selected to match proportionally the numbers of white and colored men
and the distribution of AGCT-3a scores to those of the Army as a whole, Standard Scores .
for raw scores on AGCT-3b were obtained by ecuirzrcerntile equating to Standard Scores on
AGCT=-3a.

This test was introduced fcr altarnate use with AGCT-3a chortly aftor vJ - fay, August
1946, '
ARMY CLASSIFICATION BATTERY (ACB)

The AGC™ tests were predominantly of the verbal type, including items of the arith-
metic reasoning, -ocebulary, reading comprehension, and spatial relations tyves, As early




as 1941, research and operating experienc: indicated ihe need for supplementary tests for

use In classification, Beginning in 1941, specitic tests such as Mechanical Aptitude, Cleri-

cal Speed, Radio Cods Learning, and Automotive Information were iniroduced at various

times to suppiement AGCT in classification, By the fall of 1847 ten such tees had besn in

use for classification purposes; but interpretations of the meaning and appror=iate use of the

test scores varied wide:y becausa ciassification officers ciffer °d in the amount of their tech~

nical knowledge and it was not possible at the time to mar- availabie sufficient dzta on validity

and interrelationships so that even technically-irained p2rsonnel could make optimum use of

the tests, These ten tests made 2p the Army Cla.zification Battery. Work wasbegunona

contimuing program to study various combinations of these tasts which were valld ¢ groups

of Army MOS's, These combinations, predictive of nerformance for similar MOS groups, .
were called "Aptitude Areas,” By the sprin; of 1849, the ter clasgsification tests were grouped

into ten "Aptitude Areas,” At this time, the Army Classification Battery, making use of the

"Aptitude Area" system for classification at Reception Ceaters, was introduced officially for

classification of soldiers. The tests AGCT-3% and -3b were withdrawn, It should be noted, *
however, that three of the subtests of 3a an‘ 3b--Reading and Vocabulary, Arithmetic Rea-

soning, anc Pattern Analysis--wera retained as separate tesis in the Army Classification

Battery, and made up three of the ten classification tests in the Battery,

-~

DEVELOPMENT AND USE OF SCREENING TESTS

The use of psychological tests during World War II for purposes of initial screening for
Service began soon after Induction became effective, Wartime screening for mental abilities
passed through four phases, each characterized by psychological testing procedures,

The ﬁrst phase included the wa-time period prior to August 1942, Requlations at this
time excluded from military service all men whe did not have the capacity for readinq and
writing the English language as commonly prescribed for the fourth grade in
school," It was further prescribed that men who had not completed the fourth grade womdbe
tested at induction stations to determine whether they possessed this capacity. Toward the
latter part of this period a test called the "Minimum Literacy Test" was developed for this
purpose, There were 12 forms of this tes’ with 12 simple questions each, Each forin hada
passing score of 9 correct answers, which was considered equivalent to fourth grade reading
and writing ability, and set to differentiate mental group IV from mental group V,- Although
6 of these 12 test forms were placed in the hands of the National Selective Service Head-
quarters for use by local boards in preliminary screening, locsl boards did not generally use
them, Responsibility for screening with the Minimum Literacy Test was placed with the
induction station,

The second phase inciuded the period Av qust 1942 to June 1843, During this period
indnction of men who could not mmeet th2 above iiteracy standards was permitied provided they
possessed sufficient intelligence to absorb miiitary training rapidly, The induction of such
menwasHmitedtoﬁxedquotasmtermsofpemeniageso!thetobalmmberofmenmmed .
at each station each day, These quotas varied from 10% at the cutset to 5% in February 1643,
This regulation introduced to the Services men designated as flliterate, and was toe beginn'ng
of screening on the basis of mental ability in addition to literacy, "‘hese new regulations
required a more comprehensive system of screening at induction stations, Ca the basis of *
research, a series of multiple hurdles was applied to men who did not qualify by vir:zue of
fourth grade education, Those who passed any one hurdle were considered mentally accepta-
ble, These hurdles consisted of: (1) The Army Information Sheet, a revision of the Minimum
Literacv “'est which was used to detexmine acceptable literacy; (2) The Visual Classitication
Tesi, a non-language grour test of mental ability, administered to those who did not pass on
literacy; and (3) A battery of two individual mental tests, the Concrete Directions Test and the
Block Counting Test, given * those who did not pass the group mental test, Those who did
not qualify in any of these tesis were rejected,
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the-third phase, Jun. 1943 to May 1944, no limits were placed on the nan.ber of
*{iliterates" to be inducted because of the nec"l for ra.pid exvansion, Thie phase glso differed
from the previous two in that special training units ware set up to give thess men Uieracy
traintiay before they were forwarded to regular training centers, Frr streening at ihs tire,
a nsv test called the Qualifcation Test repleced the Army Informatirn Sheet as the initial
literacy screening insirument, It consizted of serie: of items--number seriec, space orien-
tation, arithmetic, and reading and vocabulery--arranged in cycles of increasing difficulty. |
The Visual Classification Test and the individually administered Concrete Directions and '
Block Counting tests rexained in the bav.2ry as before, A passing score on any one test hur- ‘
dle qualified a man mentally, ;

In the fourth phase, June 1944 to the end of World War I, a new ceries of mental tests
which had been subjected to considerable test construction and validation study was introduced.
Validation «tudies of these tests were made with full consideration of the need for distinguisii~ - [JON
ing betwesn literacy, on the one hand, and over-all performance as a soldier, on the other, H
This is a continuing problem in the validation of mental tests since evidence is availsble which
indicates that these two a~nects are not higaly correlated with each other,

- The new saries of tests was incorporated in a mental screening procedure which
¢ included the following instruments: (1) The Qualification Test, which was used as in the pre-
vious phase, except that the passing score was raised in accordance with resear~h findings ,
and an alternate form was developeq; (2) The Group Target Test, which replaced the Visual -
Classification Test; (3) The Individual Test; and (4 The Non-Language Individusl Examination,
Atthisﬁmeallmenwhohﬂedthe@mlﬂication'rest, but were accepted on passing a subse-
quent lnirdle, were placed ir Special Training Units before being assigned to Basic Training,
'Thosewhoconldmthm(asdetemksdbythewecmizednﬁmmvmt) the required aca-
demic and military subjects during a maximum of 13 weeks in Special Training Unpits were
discharged and returned to civilian life,

Screening tests during World War II were used to select men on the basis of very low
mental standards, i, e,, those who did not possess sufticient literacy or ment~\ abfii.y to
absorb the most elementary training, However, this experience emphasized the value of
screening on the tasis of mental ability--a practice which continued after the Wz =< bMghu:
mental standazds could be applied,

CLASSIFICATION TESTING CONCEPTS OF SIGNIFICANCE TC STREENING TESTING

Several concepts utilized in the development of classitication testing in the Armv had a
significant bearing on research in the development cf screening tests n. ° r this preg~am,
Those concepts which are most important to this program are;

The *Army Standard Score” System, Tu2 system of conversion of raw scores ca tastc 22
Army Standard Scores, which began with AGCT-1a, provides an established frame of refer-
ence for interpreting test scores, This concept has remained with the Army to the present, -
. The "Army Standard Score" distrilution was originally defined as hav -y a Mesax: of 100 and
a Standard Deviation of 20, Though the Army Stardard Score is still the basic maans of ~on-

. verting raw scores, it 20 longr has its original definition in terms of mean an 1 standard -
deviation and the percentages expected from probal.lity tables no longer apply, ~ wough
successive use of tie~back standardigation procedures (io be described betow) on subssquent
tests, the Army Standard Score on AGCT and similar tusts hag come tc n.ean the score on

i those tests whizh is equiv.'ext to that standard score on the original AGCT~1a, Thue, for

' example, & scor: of 65 or. AFQT means that an aquivalent score of 85 weuld be obtained on

. AGCT-1a, regardless of the percentage of men making that score at any given time,

a\‘




tal tests
troduced,
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Interpretation of test scores by ref rance to Army Standard Scores bhas become very
familiar to Army personnel and Army Standard Scor~ conversions for tests of the AGCT type
are almost a necéssity, In addition, certain standard scores which have been used at various
times as reference points and cutting scores have become important bench marks oy which
operating Army personnel evaluate mental ability, )

Nental Groups. The five mental groups, I, II, III, IV, V (see Table 1), used in classi~-
fying men by mental ability have also become un established concept i the Army, These
mental groups were used as a basis for allocating men within the Army organization to
varijous units, Mental groups have been defined in equivalent terms for all AGCT ‘zets, The
concept of mental groupings was taken over later for screening tesis, and scme of the earlier
screening iests were redesigned specificaliy to discriminate between mental groups III and IV
(instead of betweea groups IV and V), as was presumed to be required for the higher standards
of o. peacetime Army, As will be discussed later, this system of mental groups also was used
as a basis for allocating personnel among the Army, Navy, and Air Force, beginning in 1850,

Tie--dack Standardisation ¥~thods, In a previous discussion, it was pointed out that
AGCT tests developed subsequent to AGCT-1a were standardized by computing raw scores on
tlese tests equivaient to the standaid scores originally developed for AGCT-1a on a group
selscted .. represent the total US male population between the ages of 20-29 years in 1940,
The standard scores ther represexted norms for the AGCT tests, This tie~back type stand-
ardization was accomplished by: (1) Choosing a sample population within the Army; (2) Admin-
istering the test tobe standardized and a previous form of AGCT test (reference test) upon
which standard scores had been established; and (3) Computing standard score equivalents in

" the reference test for raw scores on the test being standardized by means of equipercentile

equivalents or line-of-regression equivalents, One advantage of this method is that each
standardization does not require a precisely representative samgle of the total population to
which the test norms apply, It does require, however, that each new standardization sample
contain a representation of cases at all score levels throughout the total range, and that no
extraneous biasing variables be introduced in selecting the sample, Standardization by tie-
back methods was used entirely ir: the development of screening tests under this prog:ani,

PROBLEM

ORIGIN OF THE NEED FOR SCREENING TESTS

At the close of World War II in 1945, involuntary inductions were stopped and voiumtary
récruitment began again for the Armed Forces, The screening tests used for inuw.tion of mz=-
ginally mental and iiliteratc groups were dropped from use,

.- One test which was used specifically as a screening instrument for limited service per-
sonnel during World War II, showed promise as = screening device for recruits in peacetime,
This test was called R-1(1), introduced in October 1242 to screen inductees who were limited
physically but who could be used in restricted assignments, It was a short tes’ .aade of 50
{tams from AGCT-1a {17 vocabulary, 18 arithmetic, and 15 block counting itemzs}, Items for
the test had been selected so as to glve maximum discrimination between men in mental gade
IO and those in mental grade IV, The iest was standardizea snd calibrated 2qainst AGCT- .a
to yield raw score equivalents to AGCT~1a stundar: scores, A relatively high cutting score of
standard score 90 on R~1 was established as a requiremert fcr wnduction of sucl personnsl to
comy<ucate for the limited physic. s,

In April, 1946 the test R-1 was introduced officially as a means of determining mental
qualification of applicants fovr enlistment in the Army, and a raw score of 15 (standard score
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T0) was established as the mirimum acceptable, The test was administered at Centrul
Examining Stations,

At this time the procedure for processing recruits which reiated to rental testing was
as lollows: /1) Acceptance of application an? iritial ccreening on obvious tasic qualifications,
such as age, major physical handicaps, etc.; (2) Forwarding to Central Examining Station
for final acceptance or rejection, including administration of the test R-1; #nd (3) Enlistinent

and ferwarding to the appropriate bag" for processing.

It was realized early that much waste in costs of transportation and processing of
enlistment applicants could be avoided if those who were likely {o be disqualified for mental
reasons could be detected and rejected at loca! re.:uiting stations before beiny sent to Cen-
tral Examining Stations, Therefore, an important need existed for new screening tests
which would serve two functions; (1! Use at Central Examining Stations for fina) determina-
tion of acceptance or rejection; and (2) Use at local recruiting stations by relatively untrained
~acruiting personnel for pre-screening ar-licants before referral to Central Examining Sta-

tions,

OPERATIOFAL REQUIREMENTS OF SCREENING TESTS

The specific problems affecting the development of screening tests under this program
varied with changes in operational policy and procedure. As occasioned by these changes and
as tests became obsolete, new forms were developed, Some of the major operational require-
ments which influenced the nature of screening tests developed throughout this program were:

1. Level of Mental Standards prescribed for admission at various times,

2. Level of training provided for enlisted men.

3. Provisions for administration of tests, in terms of time and training of = "minis-
trators,

4. Use of tests at local »ecruiting stations or Central Examining Stations,

5. Reintroduction of involuntary induction,

6. Adoption of uniform screening standards and inst uments by all Armed Forces,
7. Use of screening instruments as a basis for allocation of personnel to the four

Armed éervices.
GENERAL STATEMENT OF PROBLEM
The general problem of this program was to develop screening tests for selection of

persomel procured by recruitment and induction to fit existing operational requirements and
to provide for contiruous improvement of these inciruments and related procedwures,

SFECIFIC OBJECTIVES OF THE PROGRAM

Specific vbjectives.of the program were defined in terms of the three phases whick crie-

posed it, as follows:

1, Development of Recruitment Tests: R-2, R-3, R-4, R-5, and R-6, The cbjective
of this phase was to develop screening tests which could be administered fcr pre-screening
at iocal Army r. . ‘uiting stations or for final mental screening at Central Examiniry Stations,
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2. Development of Armed Forces Quslificatiox Test (AFQT). The objective of this
phase was to develop, through joint Army, Navy, and Alr Force eifort, a svreening inatru-
ment which could be used by all three Services at their main examining stations fcr purposes
. of determining acceptance or rejection uf enlistees vr Inductees,

3. Follow-Up of the Standardization of AFQT., The objective of this phase was to
recheck the standardization of AFQT and to determine the effect of operational administ=ation
of the test zpon norms and standords eatablirhed on the basis of its original standardization,

Further detailed objectives of these three phases will be discussed .n connection with the fol-
lowing report of research accomplished,

DIVILOPHBM' OF RECRUITMENT TRSTS: R-2, R-3, R-4, R-5, AND R-6

Each of the recruiting tests, R-2, R-3, R-4, R«5, and R=8 were {irst ceveloped for
use as screening devices at main examining stations, All except R-5 and R-8 were later
transferred to use as prescreening instruments at local recruiting stations as forms were
developed for use at main stations, AppendixAnststhechronologyoﬁnh'oductionanduae
of these tests as specified in A-my requlations,

DEVELOPMENT OF R-2

R~2 was originally intended to be an alternate form to R-1 for screening limited service
inductees, When induction became the sole source of procurement, work on R-2 was discon~
tinued, With the return of the Army to a peadetime basis in 1846, induction was discontinued
and voluntary enlistment became the sole means of entry into the Army, New screening tests
were needed, and among these, the development of R-2 was resumed for use as an alternate
to R-1 administered at local recruiting stations,

In constructing R-2, 35 items were 3electec?) from AGCT-1b (17 vocabuler; and 1€
arithmetic) which discriminated between men of mental grades Il and IV, The fifteen block
counting items used in R~1 were added to make an omnibus 50-item test, essentially a short
form of AGCT-1b, The fifteen block counting items were retained from R-1 since AGCT-1a,
of which R-1 was a short form, contained the same block courting items as AGCT=-1b. The
vocabulary and arithmetic items for R~2 were selected on the basis of the sigmificance of dif-

ferences in their p-values between groups of 500 mentsl grade III and 500 mental crade IV raew:
from various reception centers, and on the basis of msiched difficulty distribution with sir:lz:

content items of the test R-i,

R-2 was standardized fist in 1842(3) in ordar to aetermine "critical* score squivalents
to standard scores of 90 and .« on the AGCT=1c scal2, The population used was a groap of
375 men who came to the reception center at Camp Iee, Virginia, on 25 and %8 March 1942,
The mer represented all five mental grades on AGCT-1¢, Both AGCT-1c and i.~2 were ¢iven
to the group using a counterbalanced order of administraticn, Equivalent scores on R-2 ﬁ‘r
rtandard scores of 90 and 100 on AGCT-~1c¢ were determined by the equiperceuntile
The reliability of R-2 was estimated at , 94 and its correlation with AGCT-1c at . 83. The
corre;ation between R-2 and R-1 was . 87

Luter in 1948, in commection viith the standardization of R-8 and R-4, the test R-2 was
standnrdi:edonaqroupm 700 enlistees at Camp Atterbury Reception Center(4) chosan to

represent proportionally the distribution of the gensral Array population among the five mental
grades on AGCT-3a, Equ'lents to standard acores on AGCT-3a for each raw score on R-2
were cbtained by the equip...centile method.
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‘DEVELOPMENT OF R-8 AND R-4

Early in 1848, work was begun on a test for use in Army =nlictraent which coul¢ be
administered individually or in groups with a minimum of verba! instruction, could be com-
pleted in less than S0 minutes, and would provid: scores as nearly equivalent to AGCT-3a
standard scores as possible within the lower test scure ranges,

While R-2 bad not been introauced operationally at this time, it seemed probable that
items selected from the residue available after constructing AGCT-3z and AGCT-3b would
correlate more highly with AGCT-~32a than would those s:lected from AGCT-1b for R-2,
Furthermore, R-2 was still in need of further research, It was decided to study R-2 further,

along with the development of R-” =nd R-4, and to compare R-2 with the newly developed tests.

Preparation of Bxperimental Tesis R~3x and R-4x. Two experimental tests, R-3x and R-4x,
were constructed(4), each consisting of 15 pattern analysis, 10 arithmetic reasoning, and
10 reading and vocabulary items from tne residue of those employed in constructing AGC71'~3a,
b, ¢, and d. Items were selected on the basis of high internal consistency and appropriate
difficuity distribution, Items were paired for the two forms to give equivalence in terms of
content, difficulty, and internal consistency, Directions for spatial items were expanded and

illustrated more thoroughly in order to make the spatial items more understandable to lower
level recruits,

Administration of Experimental Tests. Four populations were tested for this study from
enlistees and inductees entering Camp Atterbury Reception Center, Massachusetts, between
15 April and 31 May 1948, Tests were administered to these populations as follows:

Population A - R-2, AGCT-3a
Population B - R-3x, AGCT-3a
Pogpalation C - R-4x, AUCT-3a
Sopulation D - R-3x, R-4x, AGCT-3a

After testing larger groups, esch population was chosen so as to dupiicai:  nore
tionally the distribution of the general Army population in 1944 on AGCT, grsde, and color,
Examinees were asked to indicate the item on R-3x and R-4x reached at the end of 15 and
20 minutes, so that these time limits could be compared with the standard 25 minutes for
those tests and the 15 minutes for R-2, The scoring formuia was rights mims one-third
wrongs for all tests,

Rasults of Aministration of Beperimentsl T2:ts, Preliminary resulis (£ thls stros ghene a
superiority of R-3x and R-4~ 6ver R-2 in terms of correlation with AGC'-92 at verious points
of cut, and of the 25-minute time limit for R-3x and R-4x over th? 15- and 2. minute limits,

Appendix B shows N's, means, standard deviaticas, and ccrrelations between the
experimental tests and AGCT-3a, Both R-3x and R-4x correlated spproximately , 85 with
AGCT-3a as compared to . 79 between R-2 and AGCT~3a, The cor- ..ation between &-3x
and R-4x was .80, These findings suggest that R-3x, R-4x, and AGCT-3a are homogenecus
in content, and that the shorter tests R-3x and R~4x are somewha? less relichl~ as meacures
of this content,

Conclusions, 1, The 25-minute time limi* fc» I.-3x and R-4x gave better prediction of
AGCT-3a wilhin the de*'red range of scores than the 15- and 20-minute limits,

2. The R-3x and R-:x tests were more accurate predictors of AGCT-8a withinthe
desired range than R-2, .

3. The reliability of R-8x and R-4x was adequate,
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4, The mean item difficulty (mean p-value) of R-3x and R-4x was somewnat low for
optimal predictive efficiency within the ¥ange of primary interest,

Recommendations. It was recommended that P-3x and R-4x be introduced without change
in item content and tuat revisions b.. initiated to decrease ilie mean item difficulty (i.e., to
increase the mean p-values),

All three tests, R-2, R-3, and R-4, wei- standardized by determining raw score
equivalents to AGCT-3a standard scores using the equipercentile method, Appe~iix C shows
the standard score conversion tables derived {or these three tests irom the aforementioned
Camp Atterbury group.

In Augist 1948, R-3 and R-4 were introduced as screening tests at Central Examining
Scations, whese-a standard scere of 70 or over qualified a man for enlistment, The R-2 test
was transferrcd for use together with R-1 at local recruiting stations for pre-screening
applicanis bef ve transmitting them tc Central Examining Stations,

LCEVELOPMENT OF R-5 AND R-8

Early in 1948, the responsibilities of Central Examining Stations for final examining
of vecruits was transferred to the Recruiting Service at Main Recruiting Stations, At this
tim2 it was decided that R-3 and R-4 would be used for pre-screening at local recruiting
stations, replacing R~1 and R-2,

Another test was needed for final screening at Main Recruiting Stations, The AGCT-1c
and AGCT-1d were republished as R-0 and R-8 anc. authorized for this purpose, While
R-5 and R-8 carried booklet covers with the title, "Classification Test R-6" (or R-6), thers
were nc changes in the content of the test, Therefore the norms previously developed in
standardization of AGCT-1¢ and AGCT-1d were used for R-5 and R-€ without further standard-

jzation, Appendix D shows the norm table for converting R-5 and R-8 raw scores to Army
Ctandard Scores,

Later in.1948 thegse same R-6 and R-8 tests were republished with new covers and
entitled General Classification Test (GCT) £ and -8,

DEVELOPMENT OF THE ARMED PORCES QUALIPICATION TEST (AFQT), FORMS 1 AND 21/

TRANSITION FROM R-TESTS T0 AFQT

The tests R-5 and R«6 (or GCT-5 and GCT-3) continued in use at Main Recuiting
Stations until 1 January 1950, when they were replaced by AFQT-1 and AFQT-2, The develop-
ment of screening tests R-1 through R-5 and R-8, had bses . single Service {Army) endeavor.
With the passage of the Selective Service Act of 1848, which provided that the Jervices would
aot reject anyone for mental reasons who had Army standard scores of 70 or better, the need
arose for greater uniformity in mental screening procedures among the Services,

At this time three different tests were in uce among the various branches of the Armed
Forces to evaluate generally similar characteristics of h.ductees or applicants for enlistment,
Thev were:

i/ Dr, H, Brandt was 1z~;2iy responsible for directing the development of AFQT-1 and -2,
and for the first draft . f this section of the report,
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Army and Air Force: Gewu-ral Classification Test, Forms 5 and 6, nd 6,
Navy: Navy Applicant Qualification Test, Form 3,

Marine Corps: Army General Classification Tests, Fcrm 1c and 1d, and 1<
In addition, three different sysiems of converting scores and reporting results of tests result
were in use by the various Armed Forces, as follows:
Army and Mariae Corps: Standard scores based on a mean of 100 and standard devia- :anda
tion of 20,
: Navy: Standard scores based on a mean of 7 and standard deviation of 10, 10,
Alr Force: Standard scores based on a mean of £ and a standard deviation of 2, on cf
) Anticipating a request for uniform screening instruments, an unofficial working group i yorkir
of technicians from the three Services bejan planning a joint screening test in 1848, On 1948,
26 November 1948, the Advisory Committee on Selective Service, Office of the Secretary of . . Secr
Defense, recommended that this working group be given official sanction as a subcommittee subeol
to study uniform screening tests and scoring systems for inductees and enlistees in the Armed 25 in
Forces, The subcommii was officially so designated on 27 January 1949, It was by joint Itw
research that the Army, Navy, and Air Force, through ‘his subcommittee, developed AFQT-1 relope
and AFQT-2, The Department of the Army was given responaibility for direction of the proj- , ion of

ect and for analysis and presentation of data.

SPECIFIC OBJECTIVES

The problems involved in the development of this common screening instrument were rume;
manifold, However, it was moz:t fundamental to determine what the test should measure, It { mea
was decided that the test should represent a global measure of mental abilit;, con.sining sontai
essentially those item types which were most common to existing screening tests in all Ser- ts in
vices, Therefore, it was agreed that, as previous research 2xperience indical:.3, ‘™2 tzst ed, t
would include items of the vocawuiary, arithinetic reasoning, and spatial relations types. ms ty

Other problems of a more specific character soon became apparent.

1. The new instrument should have maximal sensitivity in the 60 to 90 Army StandardG I rmy.
Score range as well as adequate distribution of scores throughout the total range so *-=t “Ie. 2501
division intc five grade groups for allocation of personnel to the varin._ 3ervices <. :d¢ ™ B s co
actomplished, .

)
- 2/ Subcomunittee Military personnel were as follows: Navy--Cmdr, ¢, E. McCombs, Chair- -jage. 'omb:
mean; Army--Lt. Col, C, G, Dunn and Lt, Col. D, B. Routh; Alr corce--Maj, Albert L. ;Y. Al
Klinge; Marine Corps--Lt, Col. B, D, Godboid; and Coast Guard--Cmdr, F. T, Caliahan, . T
. Psychological Specialists appointed by this subcommittee as project personns’ included: . ! 2linc
Dr, J, E, Uhlaner, D/A, TAGO, Program Coordinator; Dr. H, Bran¥, D/A, TASO, e\, T4
Project Director; Dr, E, G, Brundage, D/N, Ba Pers; Dr, J, H, Criswell, D/N, Bu Pe:s; - D/N,
and Dr, Frank A, Geldard, D/AF, HRD, OtLar izchnical specialists who were utilized in re ut

Baier, D/A, TAGO; Dr, C. 1. Mosier, D/A, TAGO, The following sampling specialists

] spe
advised on the design of the standardization plan: Dr. W, E. Deming, Div, Stal, Stand- jtat,
ards, Burea: n* Budget; Dr, B. Tapping, Sampling Research Section, Burean oi Census; 1 0f ¢

|
|
'
the development of At ;T-1 and -2 included: Or, Glemn Finch, D/AF, HRD; Dr, Dorald i Dr, .
!
i

and Dr, D, Ci..pman, RDB,
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2. The instrument would have to be used for woth enlistment and inducticn, hence the
populations to be used in the.validation runs had to be considered in terms of a potential
military population under emergency conditions rather than populations enrolied in the various
Services during peacstime,

3. A uniform scoring system had to be develcped, requiring either a completely new
system or integration of the variations in the ~wrrent score systems. The use of :. pescent-
ile system was agreed upon.

4, The relationship of the new screeuning instrument to previous recrultment tests and
to certain current classification tests had to be determine’,

5, The relationship of the new instrument to background variables, such as age, sex,
race, education, etc,, had to be determined,

8. Ttz character of the uew instrument as a "power" test or a rigorous time limit
test had to be decided, The decision was made to emphasize "power" rather than speed so
as to avoid penalizing men with adequate mental ability but low motivation,

ANALYSIS OF TEST ITENS

As was pointed out earlier, the decision was made to include vocabulary, arithmetic
reasoning, and spatial relations items in the qualification test, Experience dictated also
that the items be related to everyday activities in the Services and avoid the extreme aca-
demic and sbstruse; that speed be minimized; that a difficulty range be obtained by fine dis-
criminations in content, and that the verbal directions be simplitied,

The vocabulary items were of two types:

1. Logical association--in which each choice is an aspect of the lead (e, g., a baby
tries to manipulate anything he sees--c’ ocse ons: chew, ieel, handle, touch).

2. Pattern with gimilar affective tone~-in which all the choices are similar with
respect to positive or negative emotional tone (e.g., he is ill--choose one; hurt, pale,
sick, sad),

In the arithmetic reasoning items the attempt was made to keep verbal av? compuic-
tational components at a minimum so as to emphasize the reasoning aspect of the items,
The verbal element was simplified by using words rated as most frequently used accurding
to the Thorndike-_orge counts, Computation was reduced by using the ordinary range of

mumber combinations and common fractions to such an extent that most items could be solved

mentally,

Seven types cf arithmetic reasoning items were employed in the test, - hey were:
fundamental processes (whole numbers), number concept {(indication of process, not 2~mpu-
tation), estimation (selection nf closest rather than exact auswer), fracticns (aﬁ proces: 38),
ratio (proportion), percentage (all cases), and mensuration (use of varicus syter:s ¢ weughts
and measures),

In the spatial rejations iteins, a wide range of material was covered by using two and
three dimensions, Several series of varying types of spatial items were constructed which
embodied identificatior. of simple objects (concrete and abstract), folding and unfolding ga'-
terns and forms (solids -3 cut-outs). and construction of wholes from parts or parts from
wheies,
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Collection of Item Aralysis uta, A total of 554 items of the three foregoing types was
selected and item indices (difficuity, validity, internsal consistency, and independence) were
determined after experimental administration of the tests to approximatsly 7,000 rmen
entering the Army, Alr Force, and Navy,

For the purpose of item analysis, the items for each type were divided equally into two
separate booklets and arranged in order of guessed difficulty, These experimental booklets
were labeled GCT-7x and GCT-8x. 7. tests were administered during the month of October
1948 to Army, Air Force, and Navy pe:sonnel at recruiting stations and training divisions,
selected to give a good spread of the population or the refcrence tests, The experimental
tests were administered following the official recruiting tests which were used to establish
acceptance or rejection, The reference tests f£>r we Army and Air Force populations were
the recruiting tests GCT-5 and GCT-83/ or AGT-32, For the Navy population. the reference
test was the recruiting test, Applicaat Qualification Test (AQT-3),

A total of 7,114 cases was tested or. both forms of GCT~7x and GCT-8x of which 389
were discarded because of lack of complete data, The breakdown by form number, by
recruiting stations, and training divisions is shown in Appendix E,

Further adjustments were made to obtain the same racial proportions reported for the
entire period of World War II, After these adjustments which reduced the number of Negroes
to 10% and other non-whites to 1% of the total sample, 5,742 cases remained for the various
phases of the item analysis,

For the purpose of item-difficulty analysis, all available cases (5, 742) were used,
Three populations were set up, one for each of the reference tests:

1, For the first (Navy) population, the cases ottained in the recruiting stations and
training divisions were combined and AQT-3 was used as the reference test,

2. The second population was a combined Army-Air Force group from recruiting sta-
tions and training divisions, and the recruiting test, R-b and R-6 was used s wue . ¢ 2f ine
criterion,

3. The third population was drawn only from the training divisions of the Army and
Alr Force, and AGCT-3a was used as one part of the criteric.,

These populations were normalized before item validities (biserial corraiation -2 .
cients) were obtained, For the two Army~Air Force populations a Mea.. £ 100 ant =
Standard Deviation of 20 were used; for the Navy population the Mean was 50 znd tae Standard
Deviation was 10,

For the purpose of obtaining item validities, three populations were set up based on -
each of the three reference tests, These populations were normalized before the biserial
coefficients were obtained,

After the populations were normalized, their sizes were as shown in Tatie 2,

3/ Since GCT-5 2nd GCT-6 were the previqus R-5 and R-8 tests, the latter designation will
be used below for convenience in referring tc the reference tests for the Army and Air
Force populal:. .3, .
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Table 2, Populations used in it' = valiaity analysis of GCT-Tx and GCT-8x,

N -
Group GCT-Tx GCT-8x
AQT=-3 (Navy) : 264 300
R-5, R~6 (Army-Air Force) _ 500 200
AGCT-3a (Army-Air Force) 400 558

For the internal consistency and independence analyses, it was not necessary to keep
the populations distinct as to Service since scores for all tastees on all parts of the tests
were available, The three normaiized populations used in the validity analysis were com-
bined and split into two equally distributel halves (sample S1 and sample 32) shown in Table 3,

Table 3, Populations used in internal consistency and independence

analyses of GCT=Tx and GCT-8x,
' ]
Group GCT-Tx GCT=-8x
S1 - Split half of combined AQT-3, 582 579

R-5, R-6, and AGCT-3a

82 - Other half of combined AQT-3, 582 579
R-5, R-8, and AGCT-Ja

Sample S1 was used to obtain the biserial coefficiants of each item with the total scom
of each of the three subtests, Sample S2 was used to obtain a second biserial coefficient < ¢
the item with the total score of the test of which it was a part,

Results of Item Analysss
1. Item difficulty analysis,

A rew type of item difficulty index was developed ir thiz study. The item difrir lty
level assign2d was the lowest reference test score interval at which an item was nnswered
corractly by at least 50% of the group in the interval, This was done for each of the two
reference acores, The criterion scores were grouped inl> nine intervals and coded as shown
in Teblz 4,

For each item in iae experimental tests GCT-7x and GCT-8x, three difficulty indices
were secured based on AT-3, R-5 or R-6, and AGCT-3a scores,
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Table 4, Equivalence oi Jufficulty levels to standard score intervals on Nevy
and Army-Air Force tests,

Difficulty Armny-~Air Force
Level Navy (AQT-3) (R-5, R-8, AGCT-3a)

1 28 and below 59 and below

2 30-34 €0-69

3 35-39 7079

4 40-44 80-89

5 45-49 90-98

8 50-54 1060-109

7 55-59 110-119

8 60-64 120-129

9 85 and above 130 and above

2. Titem validities,

The scores on the 112 vocabulary items of GCT=-7x and GCT-8x were corzelatad
with the items on the reference tests AQT-3, R-5, and R-6, and AGCT-3a, It canbe seen
from’Table 5 that each of the reference tests yielded approximately the same average item
validity for both experimental tests,

Table 5, Average item validities of the vocabulary items of GCT-Tx and GCT-8x,

GCT-Tx GCT-8x

AQT-3 R=0 AGCT=32 .4QI-3 R-6 AGCT-3a

Mesen (item b ;erials) .44 .45 .43 .45 OV 4R
Standard Deviation .18 .15 .18 .18 .18 .12
Number of items 112 ii2 112 112 112 112

For the arithmetic reasning items the aver: ye ftem validity {see Table 6) .or the
AQYT -3 (Navy) criterion is slightiy lower than for the other two on both exparin.ental tesis,
Thig is 31:::1:1‘8&:\&!:13 since the AQT-3 iz more highly verbal than eithor the R-5, R-8, or
AGCT-
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Table 8, Average item validitie: cf the arithmetic reasoning items of GCT-Tx
and GCT-8x,

S ST 2 e O Y S Ui S

GCT-Tx GCT-Ex

AQT-3 R-6 AGCT-3a AQT=-3 R-8 AGCT-3a

Mean (item biserials) .38 AT .4b .44 .53 .l
Standard Deviation .15 .10 .13 .16 .18 .14
Number of items 75 7% 75 % % 7%

~ pro— o

For the spatial relations items (see Table 7), the validities were about the same wur the .
two reference tests used, The third test, AQT-3, was not used in this analysis because it
contained no spatial items,

Tab.‘.e' 7, Average item validities of the spatial relations items of GCT-Tx
and GCT-8x,

Mean (item biserials) .26 .3 .30 .31
Standard Deviation .13 .13 .15 .12
Number of ite:ns 21 31 91 a1

3. Internal consistency,

The mean item biserials for the originnl items were computed for each of {he ihree 1
types of content and for each sample (S1 and 82), In each cate *he particular $c*al test score
was the criterion, The values shown in Table 8 were obtainad, *
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Table 8, Internal consisiency coefficients for the items of GCT-Tx and GCT-8x,

_.m ~ v -
. . Arithmetic - Spatisi
Vocabulary Peasoning Relations

Tx 8x Tx 8x Tx 8x

. 8182 |si7s2 st se |si s2 |st sz |si s2
Mean (item biserials) | .56 64} .64 ,61 | .66 .62 .69 .58 | .49 .49 |.43 .48
Standard Devistion  |.17 .25{.25 .24 | .:4 .11} .16 .20 | .22,15].13 .13
Number of items nzueluzuz| m wm) B o] a1 wia @

It can be seen that the average correlations are quite consistent for the two samples
and are about the same for both experimental tests,

4, Independence,

To arrive ar an index of independence, performance on 2n item of one type was
correlated against the total score achieved on each of the other two types .f item, For exam-
ple, vocabulary performance wasg correlated against total score on arit! metic reasoning and
spatial relations, The mean item biserials are given in Table 9,

Table 9. Independence coefficients for the items of GCT-Tx and GCT-8x.

Arithmetic Reasoning Spatial Relations
Vocabulary Items Items Ttems

Arithmetic | Spatial | Vocabulary| Spatial |Vccabulary i Arittmetis
Relation Score Relation - 038 Rz o300
pScore Score Score 3crvrs

7x * 3x 7x 8x Tx 8x x 8x Tx 8x x S%x
Mean {item biserials) .53 .56 |.43 .27 .98 .47 | .41 .35 .22 .31 | .34 .00
Standard Deviation |.21 .21 {.21 .11} .11 .2 ! .10 ,18| .10 ,10 | .15 .13 .
Number of ttems |112 112 (12 12| 7 75| 5 | e el e &

Examination of thess coefficients reveals that performance on the spatial relations 1)
items is least reiated to performance on both the vocabulary and arithmetic reasoning items, n
The relatively Ligh relationship between vocabulary and arithmetic reasoning is probably the <

result of the ver:..* element still present in the arithmetic items.




Selection of Ttens for ARQT, Forms 1 and 3, After the item analysis of GCT'-7x and GCT-8x
the task was to devalop two forms of the screening instrument which came to be known ac
the Armed Forces Qualification Test (AFQT-1 and AFQT-2),

It was decided that the test should be short enough sc that when fitted into 49 minutes
of working time it wonld be a power rather then a speed test, Data obtained from the experi-
mental administrations indicated that the final forms of the tests would best measurs power
if there were 80 items; 30 each fcr vocabulary, arithmetic reasoning, and spatial relations.
Furthermore, the selection of the items was determined by the number of items atlempted
by 85% of the populations to which the experimental forms were administered,

Items were selected for the AFQT first oa difficulty isvel with priority given to those
items whose levels were identical for the three criterion groups, For those items whose
difiiculty levels were identical for only two of the criterion groups, that particuler ievel was
used, Where the difficulty levels of an item differed among the three criterion groups and
the item %ad to be used, an average diliculty level was derived,

Each group of 30 items was distributed among the various difficulty levels as shown in
Table 10,

Table 10, Distribution of difficulty level in AFQT, Forms 1 and 2,

Difficulty Level land2 3 4 5 6 7 8 9
GCT (Standard Score) Below 70 70-79 80-89 90-99 100-00 110-19 120-20 180+
% (of total item content) 20 168 1% 18 10 10 & &
No, of items 8 5 4 5 8 3 2 2

Once the items were sorted sccording to the nine difficulty levels, the mo~—itude of e
over-all index became the next quide for selection, The over-all index was a weighied coii-
posite of item biserial correlation coefficients equal to the sum of the three validity coefti-
cients plus the sum of the two internil ccnsistency coefficients minus the sum of the two
independence coefficieats, This over-all index was an appropriate criterion of the general
effectiveness of an item, In addition, the individual coefficients were carefully checked to
insure the selection of items with the highest validity and intsrnal consistency *~gether with
maximum independerce,

The foregoing indices were considerad also in regard ‘o the construciicn of the two
alternate forms of AFQT, In this connectior, & "percent passing® index was obtauweg for
the normalized sample and items were paired wiii respect & their p-values, Ir sidition
to matching by difficulty lavel, compsrability of AFQT-1 and AFGT-2 was further assured
by chLzexing the items for similarily in content and psychological process,

In Teble 11 are prasented the results of pairing the items on difficuity level and the
distributions for each of i, - three types of material for the two forms,




Teable 11, Comparability of item difficulty levels in AFQT-~1 and AFQT-2.
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. Alisting of thz item analysis results for the 80 items chosen for each form of AFQT
is to be found in Appendix ¥, This Appendix contains the three difficalty indices, the
percent passing, the three validity coefficients, the two interncl consistency coefficients,
the two independence coefficients, and the over-all index,

STANDARDIZATION OF AFQY

Population and Colleciscn of Mmta, The population on which norms for the AFQT were
eLtablished was a sample of the total potential military popu’ation’under emergency mobiliza-
tion conditions, The choice of this population was3 ::ade because successful military opera~ ‘

r tions require planning for mobilization and because it would aid ia arriving at an equitahle

distribution of the available manpower pool among the various Services in ti== vvent of an
- emergency. The problem, then, was to decide what kind of sanipiing was needer to give a

representation of the total pctential military population, Two alternatives were possible,
! The entire civilian population could be sumpled or nse 2onld be made o . previous popuia-
tion for which data were already available, The decision was made to use g previcus popu-
1ation for tie folluwing reasons:

1. It was assumed that the millions of men available for testing prior to Dece™ _er 1944
would not differ -sertially in age, education, occupational status, gecgraphic distribution,
T; etc,, from a simiiar population to be utiiized five or ten yce.»s later,




2, The use of data on hand would be more economical than testing A sample of the
entire ~lvilian population,

The population selected was that of all the men on duty in all the Services as of
31 December 1944, This included enlisted men, cificer caniidiies, officers risen irom the
ranks, and officers who had been commissioned directly from civilian life, Since many of
the officers who had been directly commissioned had not been tested, corrections wese
applied to the score distributions, These corr. “tions proved to be minor (for further ais-
cussion, see Appendix G), The AFQT scores were assigned in accordance with the percent-
ages falling between 110 and 162 based upon the obtained distribution for enlisted men, .

All scores were converted to a common base, the Acay Standerd Score System, After
the scores were converted, the distributions were blown up to the total 31 December 1844
swength (11,694,229), A composite cumulative percentile curve was set up in 5-point Army 3
Standard Score intervals and the percentage of the total distribution was calculated for each
interval, Appendix G presents a more detailed acccunt of the derivation of this distribution
of Army Standard Scores,

Four samples of 1,000 cases each were selected to reproduce the distribution for the
entire population, AFQT-1 was administered to two of these samples, In one of the samples,
AFQT-1 was administered before the reference test {(order 1); in the other, AFQT-1 was
administered after the reference test (order ), AFQT-2 was administered to the other two
sampies in the same two.orders, The purpose of the two orders was to control the effect of
order of administration, Both orders for each form were used in the development of the con-
version tables,

The Army's portion of the standardization population was obtained from three Army
training divisions (3rd Armored at Fort Knox, Kentucky, 5th Avmo;2¢ at Camp Chaffee,
Arkansas, and 10th Infantry at Fort Riley, Kansas)., The Air Force s portion came #rom
the Air Force Indocirination Center at Lackland AFB, Texas, and the Navy's portion was
obtained from training centers at Great Lakes, Iilinois, and San Diego, California, The
cnses consisted of all incoming new recruits at hese installations., They were fested
during July 1840, Additional testing was recessary in order to fill in the gaps at botn erds
of the population which were caused in part by the use of enlistment cutting scores by the
three Services, These additioral cages were obtained by the Army from selected installa-
tions,

Statistical Trealment, The AFQT's for each of the four groups were scored and plots
were made of the cumulative percentile distributions of raw scores for each or”* of the
two forms of the test, The scoring formula used was rights only., An examination of thes.:
percentile curves showed very little discrepancy in the two orders of administratior for
either form, Accordingiy, the orders were combined and the distributions for each form
were plotted, The differences between the two forms, particularly at the proposed cutting
points, were so slight that the use of a single conversion table appeared justitied, =

The similarity of the {wo forms of the test was further confirmed by another study in
which the twe forms were compexed on an additional Army group of 800 cases, For w.ix
gronp there was an average practice grin of only two raw score points on exther form, A
correlation of , 93 between the two forms was chtained, As a result of this similacity
between the two forms, the distributions of the four standardiza*ior samples (4, 0C0 cases)
were combined into a single distritution and a single percentiie curve was plotted,

By means of equipercentile conversion, the AFQT scores were traaslated into Army
Standard Scores, Thus, any AFQT raw score or equivalent percentile score could be inter-
preted & terms of the co:..>nticnai Army scale,




Results, The percentiler sotained were compared with the expected percentiie ; of the
normal curve, This comparison for the st ndard score more commonly used administra-
tively is shown in Table 12,

Table 12, Comparison of expected und obtained percentiles for AFQT

standard scores,

- - ;. ARSI
Standard Score Percentiles Expected Percentiles Obtained

130 93,3 23

120 84,1 82

110 69,2 65

100 50.0 49

90 30,9 31

80 15,9 21

70 6.7 13

80 2.3 7

50 0,6 3

It can be seen from Table 12 that the obtained percentiles were fairly close to the
expected for standard scores above 80, Below the standard score of 80, there was a greater
discrepancy.

One interpretation of this finding is that at the low end of the distribution, the score
achieved is influenced by hoth lack of mental ablity and by illiteracy, as suggest "My the
content of the test, In line wita this interpretation, it is advisable to supplement the verbal
type of tests with non-verbal materials which will permit illiterates to demonstrate theix
mental ability, provided that special training is made availsble for illiterates,

Appendix H shows conversions of AFQT-1 and AFQT-2 raw scores to percentiles and
Army Standard Scores as derived from this standardization study,

The reletionship of AFQT with previous Army aptitude tests wes examined, AFQT

was found to be highly correlated with the reference test AGCT=1c or AGCT-*¢, regardless
of the vrder of administration (Table 13},

Table 13, Correlations between AGCT and AFQT.

o

AGCT=iccr
AGCT-1d with: AT'QT~1 AFQYT=2
(order 1) |(orcer ID | (order 0| (order I Groap
Correlation {r} .01 .90 .91
Mean 29,8 54,9 55,9 56.7 56 9 56 1
Standard Deviai.on 22.7 19,0 18,7 19,3 18,9 u 19
N 4000 1000 1000 1000 1000 4000
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A7QT was found to be substantially ¢orrelated with the individual tests comprising
Aptitude Area I {Reading and Vocabulary, Arithmeti~ Reasoning, and Pattern Analysis),
and even higher with Aptitude Area I (Table 14), These correlations were obtained for the
Army portion of the AFQT-1 administered in the order I sample only,

Table 14, Correlation between AFQT and Aptitude Area I tests,

—
Reading Arithmetic | Pattern .
AFQT with; { ancd Vocabulary | Reasouuiy | Analysis || Aptitude Area I
Correlation (r) b .83 ° 87 7 .75 .92
Mean 53.5 87.7 89,4 95,7 94,3
Standard Deviation 18,3 23.5 24,5 25,8 i 21.9
N 552 £52 552 552 552

The number of years of education was correlated with scores on AFQT (order D) and
R-5 and R-8 (Table 15),

Table 15, Correlations between years of education and A¥QT-1, R-5, and R-8,

(N = 929)
Mean Siandard Correlation With
Deviation Years of Education
AFQT-1 55,0 19,3 .69
R-5, R-6 98,9 22.8 87
Years of Education 10,2 2.1

AFQT depends less on speed than does R-) and R-8, Distributions of the last item
attempted showed that 51% of the men completed AFQT-1, 64% completed A¥", -2, and only
4% completed the R-tests. .Another comparison showed that on the average, 92% of the items
on AFQT-1 were attempted, 94% on AFQT-2, and only 64% on R-tests,

_OPERATIONAL APPLICATION OF AFQT-1 AND AFGT-3

Enlistsent, AFQT-1 and AFQT-2 were put in operation for screening of enlistees at
Navy and joint Army-Air Force recruiting stations on 1 January 1950, The two forms of
AFQT replaced the R-8 -1 R-8 tests for screening at Main Recruiting Stations and local
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recruiting stations continued tc -3 R-3 and R-4 for pre-screering before forwarding appli-
cants to Main Stations, The AFQT then berame the common mental screening instrument for
all Armed Forces,

Induction, Induction had been used very litile by the Army during the mionths at the end
of 1948 and veginning of 1949, However, in July 1350, under the 1850 extension of the
Selective Service Act, the Army began active procurement of inductees through Selective
Service. The Department of the Ariny was designated as executive agent for Joint Armed
Forces Examining ané Induction Statio.s which would process induciees for all Armed Forces
at such time as the other Services shouid call upon Selective Service for procurement of
personnel, Regulations for screening inductees provided lor use of AFQT-1 and AFQT-2 with
u miniraum acceptabls score of vercentile 13 (raw score 31), These regulaticns also provided
that, should other Services place calls for inductees, regisirants would be allocated to the
Services proportionally within mental groups I, II, IIl and IV, Mental grcup V is composed
of those scoring below the cut-off score,

Introduction of the "tmyerted Score.” As AFQT-1i and AFQT-2 were used in induction and
recruiting, it was noted that the norms for AFQT in termns of Army Standard Score equiva-
lents did not seem to be the same for operationally obtained results as those established in
the original AFQT standardization, This was particularly noted at reception centers where
the Army Classification Battery was beiag administered, An abnormally large proportion
of new men who had passed AFQT at induction and recruiting statiors were found to score
below the equivalent Army Standard Sccre on Aptitude Area I of the Army Classification
Battery, Aptitude Area I was composed of components of the old AGCT-3a and AGCT-3b
and had been previously found to correlate ,95 with AFQT, This pronounced discrepancy
between AFQT and Aptitude Area I scores was termed "Cperational Slippage, " and was
attributed to nor- standard administration of AFQT at induction and recruiting stations,

In order to correct conversions of AFQT for noa-standerd administration of the test in
the fisld, a new conversion table of raw scores into "Converied Scores" was placed into
effact 10 July 1950, for all Services using Selective Service, This table is ~hcwn i1 Appen=-
dixI, The new table did not explain what a "Converted Score® was, However, in appearance
it is similar to a purcentile score, Its range is from 1 to 100, and it takes e &- - of az
ogive curve when raw scores are plotted against "Converted Scores." In the rew table ihere
was considerable agreement between percentile and "Converted Scores” equivalents to AFQT
raw scores in the upper quarter of the range, but up to 17 points difference in the lower half
and middle of the range, This table of "Converted Scores" i ¢placed the percentile norms
for AFQT until 1 December 1951, when the original percentile norms for AFQT-1 and
AFQT-2 were restored, At this time it was expected that with the assignment of pc—-ionnel
officers to supervise the testing at Armed Forces Examining Stations, . landard . ng 2~
ditions would ts maintained,

Allocations. On 1 May 1951, by direction of the Secretary of Defense the policy 2
qualitative division of military manpower accessions among the Services on an equitable
basis was established. This policy applied ic the intal of male enlistee and inductee acces-
sions with certain exceptions such as officer candidates, yviation c2-:is, and prior service
enlistees, This policy provided that the number of enlistees and inductees procured by eath
Service must conform to a fixed percentage distrbution among the first four FQT mental
groups, The percentages o: input for each Servic. were allocated as shown in 7 xble 16,

Tt should be mentioned that the "Converted Scor.’ equivalents t¢ n.ental group limice
were the seme numeric. !y as the Percentile Score limits for these mental groups which had
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Table 16, Percentage allocati.n by mental group of enlisted and inducted
manpowsr among the Services,

-y . ]
Masnpower
AFGQT AFQT Percentage
Mental Group "Converted Scere" Raw Score Allocated
I 93 - 100 82 - 90
I 85 - 92 7 -81 32
I 31 -64 57 - 70 39
v 13 -30 38 - 58 21

been established for inductions under SR 615-180~1, 27 April 1950, Consequently, Army
Standard Score equivalents for the mental group limits were at considerable variance with
the traditional uniform pattern,

With the passage of the Universal Military Training and Service Act, which lowered the
minimum AFQT acceptance score fur military service, the lower limit of mental group IV
was changed to "Converted Score™ 10 and allucation quotas were adjusted in accordance with
a Department of Defense directive w3 shown in Table 17,

Table 17, Percentage reallocation of enlisted and inducted manpower
among the Services,

L

Manpower
AFQT AFQT Percentage
Mental Group "Converted Score" Raw Score Allocated
I 93 - 100 82 - 90 8
I 85 - 92 71 -81 31
m 31 - 64 57 - 70 38
v 10-30 34 - 58 23

These definitions of menteal group limits and the allczatin, petcemqe qucas were fur-
ther sdiusted following the studies ! acussed in the next Section of this report.




FOLLON-UP S2UD. OF AFQT-1 AND AFQT-2 STANDARDIZATION

PURPOSE

Since there was no controlied study which precaded the establishment of the "Converted 3 "Jonverte(

Score" norms placed into effect for AFQT~1 and AFQT-2, questions were raised regarding regarding
some of the facts of the situation. The primary questions were: (1) To what 2xtent was there nt was ther
"Operational Slippage" in the origirally established Aptitude Area I standard score equivalents | ‘e equivalenl

. to AFQT scores; sud (2) What is the nature of the distribution of operati..ially administered ninistered
AFQT scores and of its relation to that obtained under con:rolled administration? f

In order to clarify the facts underlying the original standardization of AFQT and the " and the

. norms as shown in the "Converted Score" conversion tabie, the Assistant Chief cf Staff, G-1 . J Staff, G-1
directed that a study be undertaken to compare and evaluate the test scores obtained at & 1ed at
recruiting and induction stations in relation to scores on the same tests administered under § >red under
more uniform conditions of administration and motivation and in relation to Aptitude Area I B ide Area 1
scores obtained in initial processing; so as to determine whether any change in existing AFQT N ‘risting AFQ'

score conversions is indicated, and, if so, what change should be made,

GENERAL PROCEDURE

The study was designed sc that procedures, duplicating the original AFQT standardiza~
tion, would be carried out separately for: (1) AFQT scores obtained from induction and
recruiting station administration; and (2) Scores on the alternate form of AFQT for the same
men, obtained at training divisions under standardized conditions, Standardization was
accomplished by the equipercentile method, using Aptitude Area I as a reference test,

POPULATION

The sample consisted of * 000 men undergoing reception processing at Fozt..” .,
New Jersey; Fort Knox, Kentucky; Fort Jackson, South Carolina; and Fort Riley, Kansas,
during the week of 12 February 1951, This sample was selected (from a total.of 4,961 man
constituling the regular flow of input at that time) to duplicate proportionally, by 10~-roint
standard score intervals in R-5, the World War II population, It included both enlistees and
inductees, unselected as such, but drawn as shown in Table 18,

t Dix,
Kansas,
4,061 men

10-point
1istees and

Table 18, Population components uged in study of AFQT "Converted Ssorss,

SRR T T

Fort Dix Fort Knox Fort Jackson Fort Sley Total

g Enlistees (No, ) 50 82 a7 59 ~8g
Inductees (No,) 199 1% 158 181 712
Total  (No,) 449 256 255 240 1000




RESULTS

Compurison of|Standerdisation Runs, Results of the uriginal AFQT standardization were
compared with the follow-up standardization results for AFQT using scores from both induc~
tion and recruiting stations (called "operational conditions") and from standard adrainistratioa
at the training divisions (calied “stendard conditions"), Tabl2 19 shows these resuls in
terms of AFQT raw score equivalents (computed by the equipercentile mothod) for certain
Army Standard Scores,

Table 18, Comparative AFQT-1 and AFGT-2 norms from staudard and cperational

administrations,
AFQT Raw Score Equivalents
Army Original
Standard Standsrdization Present Study Present Study
Score (Standard Cond, )* (Standard Cond, )** (Operational Cond, )**

(1 (2) {9
180 80 80 90
150 88 90 80
140 85 89 89
130 81 84 83
120 74 7 %
110 85 88 87
100 57 57 57
90 48 49 47
80 39 41 43
70 31 31 39
60 22 20 36
*Standard score equivalercu determined wming RS (Aml‘) reference test.

esStandard score equivalen:'s determined using Aptitude Area I 23 a ceference test.

Tt can be seen that this study gave approximately the same norms for AFQT given under
standard conditions as were given ia the original standardization study,

Comparison of AFQT Scorss Obtained from Operational snd from Stsndsrd Test Administrstion.
However, it may also be seen in Table 19 that there were rrore pronounced dilferences 'n
AFQT standard score equivalenis between the original standardization study snd résults
obtained from AFQT tests given under operating conditions, The AFQT equivalents i ~tand-
ard score: of 80 and below were consilarzbly higher for op~rational scores than they we> In
the original standardization, Particularly, a standard sccre of ‘70 increased frox ATQT caw
score 31 to raw score &39; and a standard score oI 80 increaced frov raw score 22 to raw
sco"'e 38, Standard sccre conver<iens for AFQT, then, did not hold up at levels below stand-
~~* score 90 for AFQT =cores obtained under operationsl administration conditions,
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The most dramatic evidenc. of such inflation at the lower end of the distribution was
shown in the comparisons of raw score distr utions for AFQT administered under opers-
tional and under standard conditions {se¢ Figure 1}, The distribution of scores from stendard
administration is relatively smooth, though negecively skewed, This is a typical unselected
sample distribution for AFQT, The skewness his baen built into the test, since it was coa-
structed o be more differentiating at lower pordons of the scale, The distribution for .opera-
tionally obtained AFQT scores is markedly biraodal, and most abnormally modal at the inter-
val containing raw score 39, the currert Army cut-off score, The absence of ccores helow
39, of course, is due to appli\,ation. of ihis cut-off, pius the fact that administratively
accepted inductees were not included in this study,

" Adminisiratively accepted inductees" refer: *o men who were inducted because their
fallure on AFQT was interpreted io be motivational rather than genuine lack of ability, High
school graduates who failed were administratively determined by the commanding ofticer of
the examining station to have met the mental requirements, Other fallures were interviewed
and administrative determinati~n was made, A Terminal Screening Guide was prepared at a
later date to serve as an aid to the interviewer by providing suggestions as to the type of
additional inforination he might find useful in arriving at his decision (e, q., job history, edu-
cat;;)nal history, ability to drive a car, instructions for administering the Individual Examina-
tion),

The obvious interpretation of these graphs is that most of the scores around 38 which
are obtained at induction and recruiting stations represent scores for men whose scores in
AFQT obtained under standardized conditions really are lower,

Scatterplots of operational administration and standardized administration AFQT scores
showed this to be true, The distribution of standardized administration scores of those in the
interv%lgconteining operationally administered raw score 39 predominantly ranged below raw
score 30,

The above mentioned inaccuracy in operational AFQT scores at the lower end of the
distribution occurs in scores reported from both induction and recruiting staticns. Figures
J-1 and J-2 in Appendix J show ‘" e compurative distributiuns of standars admirisicu..o
scores and operational administration scores for both enlistees and inductees, Again the
abnormal mode was obtalned at the operational score intervel containing the cut-off score of
39 for each group, In the enlistee operational distribution 29% of scores were in thi< nter-
val as were 16, 5% of the inductee scores, showing that the abnormality was more pronounced
for enlistees, Separate scatterplots of operational and standard administration AFQT scores
for enlistees and inductees also demonstrated th.at operaticnal scores revarted at and @ ... +3 -
ately above the cut-off score 38 are predominantly for both enlistees ana mdustes: ;.;.:*:e
standard administration scores were at fallure levels,

CONCLUSIONS

The major conclusions based on the results cf the comparison ¢. AFQT scoras ovtained
under operational conditions and under standard conditions were:

1, "Operational Slippage" occurred in the cnerstional scores as indiczied ¢ v the pile-
up of scores at the cut-point, for both exlistees and inductess,

2. Under standard administration, the pile-up at the cut-point was absent and the ori-
ginal standardizstion percentiles were obtained,

3, The cc- ~ction of operating conditions of test administration appears to be the solu-
tion for avoiding w:e discrepancies which appear in operat: 12l AFQT scores,
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EVALUAT.CN OF ARQT CONVERSION TABLES

Along with the expansion of military strength, there was an increasing intercst on the
part of the Dapartment of Defense in manpower problems, This was evicenced by a )

. strengthening of the organization of the Office of the Assistant Sec:etary of Defense, Man-

power and Pegsonnel, to provide direct channels for dealing with inter-service manpower
questions, area of recruitment and induction such a channel was provided by the
organization of a system of Armed Forces Examining Stations in 1851 to deai with questions

of procurement, selection, and allocation of military manpower. Beginning 1 July 1951, the
examining functions of Army, Navy, Air Force, and Marine Corps Mair: Jecruiting Statiors
were consolidated and responsibility for these transferred to Armed Furces Examimng Sta~
tions, By the end of 1651 there were about 756 such stations throughout the United States,
Responsibility for gevelopment of policy applicable to these stations was vested with tne
"Armed Forces Examining Station Policy Board" (AFES P3), This Board was gstablished
within the Office of the Assistant Secretury of Defense, Manpower and Personnel, It was com-
posed of the Director, Manpower Utilization, Office of the Assitant Secretary of Defense, Man-
power and Personnel, ar Chairman, and one general or flag officer from each of the four Ser-
vices, This Board designated the Department of the Army as executive agent for administra-
tion of the various Armed Forces Examining Stations, though staffing of the stations included
persecanel from all Services, °

One of the primary problems of the AFES Policy Board at this time was that of alloca-
tion of military accessions (recruits end inductees) to the four Services, As was pointed out
in the previous discussion on operational application of AFQT, such accessions were aliocated
on the basis of distributions among the mental groups I, @, II, and IV as determined by
AFQT, This allocation began on 1 May 1851, However, considerable concern arose immedi-
ately over the fact that in experience of the Services during May and June 1851, the obtained
percentage distributions of accessions for the four mental groups differed appreciably from
the predicted percentages as prescribed in the allocation formula, Table 20 shows the pre-
dicted {prescribed) percentages for allocation and the obtained percentages of all Se»vices!
input in the four AFQT mental groups.

Table 20, Percentages ¢f accessions in AFQT Mental Groups--1851,

Mental "Converted Prescribed Quotas Actual Distribution

Group Score" Range 2 April Directive May June
1) (2) {(3) {4 5)

1 93-100 ) 8.0 5.5 6.4

I 685-92 32.0 16.8 17,9

m 31-64 38.0 217.6 30.8

v 13-30 21.0 50,1 44.9

Total 13-100 100.C 100.0 100,60

The prescribed quotas shown in column (3) were deemed to be an adequate przdiction of
the distribution ¢ © iotal input, based on the assumption that the "Converted Scores" represent
percentile norms, Therefore, any mental group shonld cc.rin the proportion of $ciul input
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equal to the range of "Converted Scores" i *he group divided by the total range of acceptable
scores (i,e,, range in mental group Il equals 85«92 o= 28; total acceptable range equals
18-100 or 88; therefore expected percentage in group II equals 28/88 or 32 as shown in
column {3)), When the obtained distribution for May and June did not resembl2 ‘he prescribed
quotas, the AT FS Policy Board raised 'he question cf the accuracy of the AFQT norm table,

To answer this question the AFES Policy Board appointed a "Working Group on Evalua-
tion of the AFQT Convarsion Table" to evaluate the correctness of the norms, This working
group consisted of one research asychologist frow each of the four Services, 2/

This working group recognized the differences between the no..ns for AFQT as origi-
nally established in the original percentile norms and as estsblished in the revised "Converted
Score" norms. It also took cognizance of the fact that the "Converted Score, " although it

. Tepesents a partial correction for non-standard operational test administration, does not
detine percentile norms for AFQT, TlLerefore, using the original standardization percentile
equivalents to AFQT "Converted Sccres. " it was shown that a predicted distribution similar
to that obt..ned in May and June wnuld result,

The working group recommended that:

1, Test administration practices in Armed Forces Examining Stations be improved to
attain standard conditions, .

2, When such conditions are attained, the original percentile norms be used to repiace
"Converted Score" norms in determining aliocaiica guctias,

3. Based on these percentile scores under the current standards for induction (minimum

acceptable score at the 10th percentile), the quotas for the four mental grades should be as
shown in Table 21,

Table 21, Expected percentages of rocession under siendard tosting conditione,

N N

Mental Grade Percentage Quotas

d 3 n -

Total Wo

4/ Tb> members were: Army--Dr, Julius E, Uhlaner; Navy-~-Dr, Keneth E, Clark; Marine
Corps--Mr, Francis F. Medland; Air Force--Dr, Charles C, Limburyg, Chairman




Operstional action was tawen almost immediately to effect improvement of conditions
highlighted by these studies, Two major actions had a direct bearing on the shove recommen~
dations:

The administration of mental testing was placzd under the supervision of commissioned
personnel psychologists assigned to the AFES, The Army set up a special training program
at the Adjutant General's School in which personnel psychologists (MOS 2237) were given a
t wo - week intensive course specific *~ AFES mental examinring procedures, Emphasis was
placed in this course uvn the necessity for good test administration to control "Operational
Slippage" in AFQT, Each AFES was subsequently assigned at least one of these trained per- !
sonnel psychologists, Preliminary evidence points in the direction of consideralile improve- ble in
ment, )

The AFES Policy Board re-instituted the original AFQT percentile conversion table | ~sion 1

1 December 1951, to replace the "Converted Score" table,
USE OF APQT BY THE ARMY, NAVY, MARINE CORPS, AND AIR FORCE
The Armed Forces Qualification Test is currently used as an initial screening instru- rening

ment by all four military Services. The various uses to which the test is put by the Services the §
are summarized Yelow, All cutting scores were administratively determined,

ALL SERVICES

1, The AFQT is uscd for determination of acceptability for enlistment on the basis of | theb
mental qualifications, The minimum acceptable score on AFQT~-1 or AFQT-2, beginning . seginy
15 July 1951, is percentile score 10,

2. The AFQT is used for determination of acceptability for induction of Selective Ser- ti)
vice registrants on the basis of mental qualifications whenever any Survice uses thr fwdnsltivie o
machinery for procurement of 1 )reonne., The minimum acceptable score on AFQT-1 anc ‘ QT-1
AFQT-2, beginning 15 July 1651, is percentile score 10, :

3. In induction screening, an additional use of AFQT i< made for classifying those : ing th)
registrants who fail to achieve the minimum score. For this purpose, the answer sheets of R 3
AFQT failures are rescored with the AFQT Verbal-Arithmetic Key, which provides 2 rights S &
«ninus one-third wrongs score on the first 36 verbal and arithmetic ite~ ., Those <=’ ur- e fail
achieving cach a score of 6 or higher are designated as not accepteble, but are pisced i a laced
deferred category for possible future induction, .

4, Equitable distribution of military accessions {allocation) is accomplished by per- d by
centage quotas of total chargeable accessions within each Service based on distribution of autior

men in AFQT mental groups I through IV,

ARNWY

1. The AFQT is used for determining acceptabilily of women for enlistment In the WAC
gn the basis of mental quaiitications, The minimum AFQT acceptable score is percentile score
1,

2
ree;
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2. Applicants for enlistment from ivilian life as officer candidates are sereened with
AFQT to determine mental qualification, The minim m acceptable score on AFQT is per~
centile score 65,

NAVY

Mental qualifications of women enlistee applicants for the WAVE is determined L7 the
AFQT, The minimum acceptable score is perceatile score 37,

MARINE CCRPS

Women applicants for enlistment in the Marine Corps are scrcened with AFQT. The
minimum acceptable score is percentile score 37,

AIR FORCE

Women applicants for enlistment in the WAT are screened with AFQT. The minimum
acceptable score is percentile score 49, ’

SUMMARY OF PROGRAM

This prograr was inaugurated to develop screening tests which would provide a basis
for mental standards of acceptance of recruits and inductees,

1, In response to the Army's need for screening tests (as distinquished from classifi-
cation tests), R-2, R-3, and R-4 were constructed, TLese tests were first used at Central
Examining Stations for final screening, Foliowing the development of R-5 and R-6 ana their
introduction operationally at Central Examining Stations, R-3 and R-4 were available fcr use
by local recruiting stations as initial sereening tests,

2. To meet the need for greater uniformity among the Services in mental screening
procedures, The Armed Forces Qualification Tests (AFQT), Forms 1 and 2 were developed
as a joint effort of Army, Navy, Air Force, and Marine Corps researcn personnel, with the
Department of the Army acting as coordinating agency, The AFQT is used operationally by
the Army, Navy, Air Force, and Marine Corps for determining mental qualificatinns of mate
and female enlistee-applicants and for screening Selective Service registrants for induction
by those Services whichk may 50 procure personnel, The AFQT also provides the bagis for the

Department of Defense system of qualitative distribution of military accessious among tiie four
Services.

3. Each of the two forms of AFQT contains 90 iteme divided equally among vocabulary,
arithmetic reasoning, and spatial relations. Items were selected on the bacis .. item ansdyses
so as to provide a spread of difficulty over the entire useful range. To provide comparabia
forms, items were matched not only for validity and difficulty but for similarity in coatent :nd
psychological process as well,

4, Stanaardization of AFQT was based on samples ¢” the entire military population on
duty in all the Services ss of 31 De :mber 1944, The two forms were standardized separately.
The differences in the disiribution of scores on the two forms were so slight that a single con-

version table was adopted. By means of equipercentile conversion, scores were translated
into standard forms,
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8. AFQT scores were found to be highly correlated with scores on Army aptituue tests
such as AGCT and its successor Aptitude Arca I,

6, It was found that distributions of scores obtained from operatioaz! administratisa
differed significantly from the distribution of scores exvected on the basis of the standardi-
zation studies, A follow-up study substantiated the original standardization, To reduce this
"Operational Slippage" steps were taken to control test administration at Armed Forces
Examining Statinns, Preliminary evid-nce points in the direction of considers-le fmprovement.

7. Other studies have been and still are being made, One series uf stdles has resulted
in the construction of "motivation keys" to control the effect of attempts to distort or bias test
scores, Another series Is directed at devsloping =>nverbal forms of mental screening tests,
Research efforts will continue to be directed toward maintaining and improving screenirng tests
in accordance with improvements in test construction ‘echniques, administrative policies, and
operating problems,

COLLECTION OF DATA: February 1946 to November 1951
PREPARATION OF REPORT: 1 May 1952
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18 April 41:

1 June 42:
31 Oct 42:

Nov 45:
7 Feb 486:

17 April 46:

12 June 46:

9 Aug 486:

23 April 4T:

11 Feb 48:

12 March 48:

APPENDIX A

CHRONOLOGY OF SCREENING TESTS AND STANDARDS
(Tests R~1 through AFQT-1 and AFQT-2)

Regqulations excluded trom military service all men who did not have the capacity
for "reading and writing the English language as commonly prescribed for the
fourth grade in grammar =chool.” (Changes to Mobilization Regulation 1-7,
18 April 1841)

Induction was permitted of men who cnuld not meet the literacy standards pro-
vided they possessed "sufficient intei..gence to absorb military training rapidly, *
(WD Circular 166, 1 June 1942)

R-1 introduced as screening test for induction of limited service (physically
restricted) personnel, Minimum acceptabie score is standard score 80, TWZX,
Symbols OC-3-WDGAPO, 31 Oct 1942)

Inductions stopped. Procurement by enlistment only begun,

G-1 directed that a test be constructed for use in -Army enlistment which could
be administered individually or in groups with a minimum of verbal instruction,
could be completed in less than 30 minutes, and would provide scores as nearly
equivalent to AGCT-3a standard scores as possible within the lower test score
ranges, (D/F from WDGS, G-1, File; WDGAP 342,08, 7 February 1946)

Raw score of 15 on R-1 (standard score 70) is minimum acceptable for enlist-
ment, (WD Circular 110, 17 April 1946)

R-1 used at local recruiting stations, where raw score of 15 is minir..m accept-
able for referral to Central Examining Station, where raw score 16 on R-2
(standard score 70) is minimum acceptable for enlistment, R-Z cramrferped Zoow
iléain Bec%ﬂnq S.ations to Central Examining Stations, (WD Cirzcular i1,

June 1

R<1 and R-2 uscd at local recruiting stations where raw scores of 10 vn R-1 or
16 on R-2 (standard score 70 on either) are minimum acceptable for referral to
Central Examining Stations, where raw score of 6 on R-3 or R-4 {standsrd
al?.cg:%‘e T70) is minimum acceptable for enlistment. (WD C*- ular 238, > avges.

Raw score of 19 on -1 or 23 cr R-2 (standarc score 80 on eithec) zre mi *mwx,
acceptable at local recruiting stations for referral to Central Examining Sta-
tions, where raw score of 13 ¢r R-3 or R-4 (standard scors 80) is minimum
acceptsble for enlictment, R-2 is to replace R-1 as soc~ as stociks of R-1 are
depletad. (WD Circular 108, 23 April 1847)

Examining functions are transferred “rom Central Examining Stati- s to Main
Recruiting Stations. Usc cf R-5 and R«6 is prescribed. (hismo &2-750-28,
11 ¥ebruary 1348)

M:iniraum acceptable score for enlistment at Main Recruiting Stations is slandard
score 80 cn R-3, R-4, R-5, or R-6, (WD Circuiar 66, 12 March 1945}
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30 March 48: Standards are the same as i. ‘WD Circuler 68, Tests R-3 or R-4 is given at

27 July 48:

Nov 48:

1 Jan 50:

1 Jan 50:

27 April 50:

10 July 50:

17 July 50:

16 July 50:

Aug 5C;

2 Nov 50:

local recruiting stations and R-56 or R-? is given at Main Reczruiting Stations,
(Memo 600-750-30, 30 March 194¢€)

Minimum score acceptable for enlistraent is standard score 7C on R-3 or R;4,
but 80 on R-5 and R-8, (Memo 600-750-30, 2% Juiy 1948)

Inductions began under Selective Service Act of 1948, Inductions continued for
3-month period, (ilovember, 1948-~jamary, 194¢) and were then terminsted
until August 1950, Minimum zcceptance standards on R-5 and R-8 <zme as for
enlistment (standard score 70 GCT equivalent includc.G in Selective Service Act
of 24 June 1948, PL 759-80th Congress-as the ninimum acceptabie scorej,

: Minimum acceptable score at initial recruiting poim: is raw score 9 on R-3 or

R-4 (standard score 75) for referral to Main Recruiting Stations (where stand-
ard =core 70 on R-5 or R-8 is minimum acceptable for enlistment), (WCL
35081, 30 Decemba: 1948)

AFQT Forms 1 and 2 to replace R-5 and R~-8 at Main Recruiting Stations, At
local recruiting stations R-3 and R-4 continue i use, (SR 615-105-25,
13 December 1949)

R-3 and R-4 used at local recruiting stations where raw score of 17 or higher
on either (standard score 90) is minimum sar ~entable for referral to Main
Recruiting Stations wkere a percentile scors >f 31 (standard score 80) on
AFQT~1 or AFQT-2 is minimum acceptable for enlistment, (TAG letter, File:
AGSE 342, 22 Decembher 1949) .

AFQT Forms 1 and 2 to be used at Joint Examining and Induction Stations for
screening jpductees, Percentile score 12 (standard score 70) to be minimum
acceptable for induction. (SR 615-180-1, 27 April 1950)

A new conversion table of ~aw scores intc "Converted Scores" was prepa ed -
the direction of Army G-1 and piaced irlo operation 10 July 1950, (Letter from
TAG 1o all Army Commands, File: AGPP-P 220,01, 10 July 1950)

For enlistments, raw score 8 on R-3 (standard score 70; is minimum acceptable
at local recruiting stations for referral to Main Recruiting Stations wkers per-
centdle score of 13 (standard score 70) i3 minimum acceptable for enlistmeant,
{WCL, 32038, TAG, 17 July 50)

For enlistnent, standards at local recruiting statious mcha.m,ad. At Mein
Recruiting Stations, "Converted Score" 13 on AFQT-1 or AFQT-2 {standard
score 70 adjusted for operational administration) is minimum scceptable for
enlistment, (WCL 33372, TAG, 18 July 1950} "Converted Score" table
Teplaced percentile score equivalent table for determining AFQ™ .1 and AFPQT-2
norms to adjust for slippage in operational testing conditions for onlistmert,

Inductions begin for Army under 30 June 195, Extension of Seiective Servi.. Act
of 1948, (PL 589-81st Congress)

"Converied Score” . is minimum acceptuble scorz ¢cn AFQT-1 and AFQT-2
(adjusted standard score 70) for induction, (SR 615-130-1, Change 3,
2 November 1850)




11 Jan 51:

2 April 51:

19 June 51:

30 June 51:

18 July 51:

30 Oct 51:

5 Nov H1:

23 Nov b1:

G-1 directed that a ™mdy te uadertaken to compare tost scores obtainid onder
operational and under standard conditions so as to cieck the existing AFQT
score conversions, . (DF from G-1 to TAG, File: G-1 201,86, 11 Jamary 1851)

By direction of the Secretary of Defense, the policy of qualitative division o
Jailitary manpower accessions among ke Jervices on an equituble basis was
agtablished, ‘Memorandum for Secrstaries of Army, Navy, and Alr Force,

and Joint Chiefs of Staff, Subject: "Qualitative Distribution of }iilitary Man-
power," 2 April 1851)

Percentile score of 1C (standard score 65) or AFQT established as minimum
acceptable for induction, (PL 61, 82ni Congress, amendment to Universal
Military Training and Service Act)

"Converted Score" of 10 on AFQT-1 and AFQT-2 (adjusted standard score 65)
is minimum acceptable for induction, Department of Defense Directive 100, 03-1,
30 June 51)

"Converted Score" of 10 on AFQT-1 and AFQT-2 (adfusted standard score 65) is
minimum acceptable for enlistment at Main Recruiting Stations, (DA Radio 34878,
TAG, 18 July 1851)

Examining functions for recruitment and induction by all Services transferred to
Armed Forces Examining Statfons, Commissioned personnel psycho! 3 were
assigned to suvervise administration of testing, (SR 615-100-1, 30 October 1851)

For induction, AFQT-1 and AFQT-2 supplemented by additional screening with
the AFQT Verbal-Arithmetic Subtest, Non- Qualification Test (NQT-1).
This supplemental screening given AFQT failures to classify them for possible
future induction, (Sk 615-180-1, 5§ November 1851)

Percentile score of 10 on AFQT-1 and AFQT-2 (standard score 60) is minimum
acceptable for both enlistment and induction, The "Ccnverted Sccott [~Ne for
determining AFQT norms is replaced by the original percentile norm table, since
standard testing conditions are assumed to have been achieved in examining sta-
ticms, (DA Radio 46247, TAG, 23 Nc-=mber 1951)
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APPENDIX B

N's, MEANS, STANDARD -DEVIATIONS AND PRODUCT-MOMENT CORRELATIONS
FOR INDICATED COMBINATIONS CF R-2, R-3, R-4, AND AGCT-3a

Camp Atterbury .. eption Center, May 1048

—ﬂ_‘ "—*: R
* Between
Rx-Test AGCT-3a Rx-Test and
Form  Population* N M SD M SD AGCT-3a -

R-2 A 700 | 34,4 { 13,2 | 88,8 | 20,5 .79
R-3x B 7001 22,1 | 10,9 | 98,9 { 20,8 .86
R-3x D 1000 | 22,5 | 11,4 | 98.8 | 20,1 .83
R-4x C 600 | 22,1 | 10,7 | 99.0 | 20.8 .88
R-4x D 1000 | 25,6 | 11,3 | ©8.8 ! 20,1 .86

r Between

R-3x and T=4x
.80
L |

#Tests sdministered: A - R-2, AGCT-3e
B - R'ht M's.
C - “4‘. m-SI
D - 3’33, R"xn m-3l




CONVERSION TABLES: RAW SCORES ON R-2, R-8, AND R-4 TC ARMY
STANDARD SCORES

w
R-2 R-Sand R-4 Standard Scores R-2 R-3 and R-4  Standard Scores
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APPENDIX Ty

CONVERSION TABLE: RAW SCORES ON R-5 AND R~6 TO ARMY STANDARD SCORES

102
101

140

78

15

RS e e
Raw  Standard | Raw  Standardi Raw Standard | Raw  Standard
Score Score Score Score Score Score Score Score
140 168 100 138 65 110 25 74
139 162 89 188 64 110 24 73
138 162 98 137 63 106 23 72
137 T16e1 87 136 62 108 22 71
136 161 96 135 61 108 21 70
135 160 95 134 60 108 20 69
134 10 94 133 59 107 19 .68
133 169 83 132 58 108 18 67
132 169 02 131 57 105 17 68
131 158 o1 130 56 104 16 65
130 158 20 129 566 103 15 64
129 167 €9 129 54 102 14 63
128 157 88 128 53 101 13 62
127 156 87 128 52 100 12 61
126 156 88 127 61 89 1 60
125 156 85 127 60 28 10 58
124 155 84 126 49 28 9 8
123 154 83 126 48 87 8 57
122 154 82 124 47 28 7 5¢
121 153 81 144 48 85 6 54
120 158 80 123 45 94 5 52
119 152 79 122 4 93 4 50
118 152 18 121 43 92 3 48
117 151 77 120 42 8l 2 S
118 151 76 120 4 90 i 44
115 150 75 119 40 89
114 160 74 119 39 89
113 149 73 118 38 88
112 149 T2 117 87 87
111 148 n 116 36 88
110 147 70 115 35 85
109 146 69 il 34 83
108 145 68 114 33 82
107 144 87 113 32 51
106 143 68 112 3 80
105 142 80 79
104 141 29 78
103 140 28 77
a7
26




.V g =

{ . ' APPENDIX E

BREAKDOWN OF TEST POPULATION FOR GCT-7x ANuU GCT-8x

o RES ' BY DIVISION, STATION, AND STATUS
N :
o, Ge ~~Tx GOT-8x
;_ . Rejectz 'Fecruits Total Rejects Recr~uits Total
. . B Recruiting Stations
- : N B Army-Air Force 158 430 588 149 458 605
‘ ! Navy 120 = 120 | 134 = 134
| | Total 278 30 7 263 456 739
I Training Divisions
Army (DIx) 1125 1015
Alr Force (Lackland) 772 716
Navy (San Diego) 881 181
Total 2758 2511
Combined Recruiting
Stations and Training
Divisions
) Army 1m3 1620
- Alr Force 7% s
- : Navy 990 5
! Total 8475 3250
- . )
N |
{




APROIX T
Table F-1. Besic ite iutistics of items in final form of ANY-1.
Ceul-unqy
Epertwnal  pstion # v Tten-Toet !Mﬁ%%‘f&i.;gv overers/
It {1 (Biserials)  Belf Corvelations t13 Latinl
¥o. Torm  No. T REOr R Righ Ah-l Sesple; Sempls, Yoosbulary Reascning Relaticns Indec
1-8 (prectioce ‘tems)
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FUI - & B 2 2 2 9 68 40 6L 91 1.0 . e 65 33 2.76
1% 7AW 1 1 2 8 29 .oy 66 B0 n .2 K & ]
15 1A 9 T 1 2 R S Sy 8 B K K I 1.68
17 TE-A 12 2 112 8 . 26 A W 58 st . 1.63
18 - &Y 35 2 33 8 S8 & . 8 63 & e B3 .22
v TWA 27 2 3 3 8 .39 A8 M 65 62 -+ J 1.75
0 TA & 3 T b 18 M2 68 6y 39 o AT 1.92
(33 . 8 6 1 11 88 -+ U M0 .7h B 22 » - 1.8
® T8 % 3 1% 79 - A A 70 61 32 a R 1.2 @
g s 0 1 13 P - 3% .37 .6 57 28 . - 1.22
e 6 ] 11 & - 31 .25 67 ST 21 31 ot 1.2%
2 T8 ¥ 3 2 2 T9 . 26 29 55 20 &2 R 1.00
% TS B 1 12 18 .+ 27 M % » 19 .39 R 1.25
n &y F] 3 1 3 9 68 %0 65 & e I 29 2.5
82 WY » 2 3 3 0 61 66 % B 5 R 19 60 2.43
% [y 5 3 3 b B 61 61 5T 6 ) K % . 2.17
30 x 83 3 2 M 79 53 M %8 .73 82 - 6 N 2.13
3 81w n 3 3 L 9 . 59 62 -9 e 57 o .47
2 &y 7T [T ] K AT ] 8% oo T2 . 2.60
32 - & 12 2 2 3 8 A .36 35 % 4l A8 o .23 1.58
A 1B 1 3 2 & M .1 A7 67 £3 Y - b 1.8
33 TA 29 3 8 3 8 . A M A2 K K3 1.8
¥ TRA 15 2 3 & 8L . 61 81 g2 Sk K 55 228
37 &.A 38 2 .3 T S0 A2 8 66 80 53 .. 33 L1
33 T@a 38 3 5 3 m JCS TR q A3 - &5 2.07
19 n3 58 ? 2 3 T -+ .39 -9 - 29 .33 - 1.20
N TS AN 5 2 8 6 . 38 .32 .53 5 .23 B 1.16
N TS 0¥ 1 b M 70 o R 33 .63 62 32 37 K 131
2 &3 1 5 & & 66 . 30 2 M 39 .39 36 - 0.81
. M X8 W 3 55 & . a3 AT 97 9 . 39 . 1.33
W X8 A7 N b5 6 & W K] K3 3% ) - 1.2
B &y 3 i 8 5 T3 % .57 68 g 3 oo 60 .39 2.2
N Ty ¥ 3 T3 M R 6 . .80 o 52 . 2.10
57 ag.y ® 3 A b 6 50 %2 .70 63 Bl 58 . 2.03
, B - 84 8 ] 5 5 68 S5 5% & K3 B K- 80 2.18
¥ &x.v [ od ) 6 & 66 % 6 .63 K. .70 R o .27
S% &y % 6 & 3 61 M6 a6 M T kT K .33 63 1.8
v o5 A 3 2 B A 0 51 M M 60 5 33 o .39 191
=2 4 n = 5 & .6 £ 8 .70 K3 - A2 2.3
3 TR-A a3 A 5 & 68 a 9 57T 8 .70 9 S0 o 2.21
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APPENDIX G

DERIVATION OF DISTRIBUTION OF AGCT STANDAnD SCORZS FOR
TOTAL STRENGTH POPULATION OF THE ARMED
FORCES AS OF 31 DECEMBER 1944

The plan for standardization of AWQT~-1 and AFQT-2 required that novinc for the tests
represent percentiie scores in a tota) potential military population under conditions of full
mobilization, In addition, since the Jelective Service Act of 1948 tixed th. minimum accept-
able mentsl standard for induction as Army Standard Score 70, it was required that scores on
the new AFQT eqguivalent to AGCT standard scores “« established, This latter cbjective
could be accomplished by determining aquipercentile equivalent AFQT raw scrres to AGCT
standard scores for the sample population used ip eslablishing the percentile norms,

The major sampling problem thevefore was to obtain a standardization sample which ’
represented the potential riilitary population under conditions of full mobilization, It was
agreed that the best model of such a population would be the total military population at the time
of peak mobilization in World War II, This was in December 1944, T was further decided that
a sample population which duplicated the AGCT standard score distri' ation of this designated
parent population (World War II military strength) if generally controlled on geographical dis-
tribution and Service membership, would serve as a satisfactory sample for standardization,
These agreements were based on two major assumptions: (1) The 11, 694,220 enlisted men and
officers in the Armed Forces as of December 1944 would not differ in significant population
parameters from a potential ull mobilization population in the next five or tex rears: ond
(2) The distribution of AGCT standard scores would suffice as the major parzmeter on which
samples could be selected to represent this population for standardizztion pvrposes, Table
3-1 shows the total military .aanpower on 31 December 1844 as : was distribited among the
7arious Services, It was necessary to break out mumbexrs of ™ .y com:ziissioned officers
rom those commissioned in schools, as shown, inorder tc e . -~ AGCT standard =core
{istributions from data which were available,

Table G-1, Strength of Armed Services as of 31 December 1944,

kL AN R
. QFFIC
ENLISTED Directly Commissions’ Total
Service MEN Commissioned From Reaks Manpuwery
(§1] 2 (3) 4 )]
Army-Air Force 7,127,897 220, 543 619, 940 7,968,380
Navy 2,735,270 293,268 82, 716 3,111,254
Coast Guard 147,388 11,707 480 13,062
Murine Corps 414,561 11,995 27,987 454,543
TOTAL MANPOWEL, 11,694,222
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The purpose of this Appendix is tc demonstrate how the AGCT standard score distribu.
tion for this total World War I population was estimated from availauvis dats,

GENERAL PROCEDURE

The general procedure for estimating the AGCT scove distribution for the total Armed
Forces strength was: (1) ‘To obtain an estimate of the distribution for each Service siparately;
and (2) To weight the distribution for each Serv. :e in accordance with its total strength (as
shown in Table G-1) and to combine the weighted distributions,

IRDIVIDUAL SERVICE DISTRIBUTIONS

As a basis for building AGCT distributions, very large samples were cbtained of input
in the various Services as follows:

Army-diy Force, A 2% samp.e of input during 1944 In 5-point AGCT standard score inter-
vals, Since the Ajr Force was a part of the Army at this time, the two Services were treated
as one,

Navy. Total input for the year Jenuary 1944 to February 1945 in terms «f Navy General
Classification Test scores, These were converted to equivalent AGCT scores by means of
conversions available in a previous Army-Kavy Classification Battery compaziscn study(5).

Narine Corss, Total input for the same period covered by the Navy sample, The Marine
Corps used AGCT in its classification procedures, so no further conversions of scores were
necessary,

It was assumed “hat the above distributionsotenlistedmeninputwmﬂdademmtely .
represent the distribution of enlisted men and of!icers commissioned from the vants as of t%.
base period, December 1944, since this porticn of the population had come from such faput in
the past, Therefore, the single correction of sach distribution for officers dizectly cntonic-
sioned bomgtvﬂian life was necessary .o glve a represantative distribution of strengtit as ol
December 1

CORRECTION POR DIRECTLY COMMISSICNED OFFICERS

Data from Table G-1 gave the basis for agplying corrections to each int~~al of eaci:
Service input distribution in order to accoant for directly commiasioned officers, The foiiuw«
ing proportions of directiy commissioned officers to enlisted men were devived from the tabla:

Army Alr Force: 7, 1&",8970n113tndment0220 648
comm!ssioned ofticers, or , 969987 to , 0800183,

Navy: 2, 735,270 to 203,288, or ,803165 w . 096835

Marine Corpg: 414,561 to 11, 995, or , 871879 to . 028121,

Therefore, ths input distributirn ¢ sach Service we~ cast into a percantile distr-i tion,
which in turn was applied to the above proportion of enlisted man to show the propustionsl dig-
tribution of enlisted men, These distributions a:e shown it Tahie G-2, columns {9, (5}, and
(8), To these, the directly commissioned officers were added with their total proportion being
distributed in intervals at standard score 110 and above in the same mannar as wes the distri-
bution of enlisted men, The assumption here was that officers would be distributed like a ran-
dom selection of enlistei men with stancard scores 110 and above (assuming directly commis~
sioned officers to be siv... r I» quality to those selected from the ranks where AGCT 8tmdm*"
score 110 is required fox UCS).
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Tavle (-3, Proportional distributiv. of AGUT standard scores for total strength of
Artied Forces as of 31 December 2544,
A S
AGCT i
.. Standard . Smoothed wonthed
) Score Army-Air Force’ Navy Marines Total Cumulstive Percentilss celitiles
(1 {2 (3) 14) (5) (6 0 (n
. BB . 160andup .000020 001189 000004  ,001328  1,000000 .100 i °00
: 165-159 .000371 .000638 000012  .070919 . 998777 .100 S0
150-154 .001449 001416  .000041  ,002600 . 997868 .100 |l 20
- 145-149 .002899 .008345  ,000086 006330 . 994958 .100 -00
B 140144 .006523 .004488  ,000168  ,011157 . 598628 .98 8
o 135139 012321 .007840 000438  ,020399 977471 .88 | B
| . 130-134 .018989 .008:86 000887 027842 . 957072 .96 8
- 125-129 .034064 .020319  .001689 056052 . 926230 .92 2
120-124 .046965 .018632  ,002627 068224 .873178 .87 7
: [ 1i5-119 .049284 .025002 008781 078067 . 8049654 .80 0
: 110-114 .059432 .033328 004754  ,097514 . 756887 .3 3
105-109 .056709 ,022608  ,005528  ,084840 , 820373 .83 3
100-104 .058008 028401  ,003806 085206 .544533 .56 5
95-09 040042 .026565 004170  .079777 . 460338 .47 w
90-94 .043622 032521 008080 069503 . 379551 2 87 i
85-80 .042061 .016189 002618 061768 .310048 .90 0
80-84 .037013 .014347 001534 ,052894 . 248280 .28 N e
. 7579 .034369 .0095%¢ 001388  ,045350 .19538¢ .20 0
e 70-74 .021196 .007855 000990  .039541 , 150088 15 1 5
‘ 85-69 .0326437 .0019F7  ,0C0878  ,020102 . 110495 ¥ 2 2
- 80-64 022472 .002338  ,000423  ,026738 .081308 .8 )
g 5559 .018507 .001894 000177 020578 . 055680 .8 ;
50-54 .013219 .000566 000080 ,013834 .086082 A !
, 45-40 .008394 .000353  ,000038  ,00878% .021248 .2 '
-4 40-44 .012228 .000171  ,000084 ,012463 013463 .2 &
' TOTAL  .681364 .279737  ,058862  1,000000 N g .
. o, ) !
. . l v o
; o i
E |
, NP
| -5 .




Table G-2, columns (3), (' and {€), shows the corrections for directly comsaicsioned
officers, Columns {4), (7, and (iC:, show the total (sum of preceding two cojumns in each
.case) preportional distribution for each Service, These total proportional distribions ware
then taken to represent AGCT standerd score distributions for totai strengty In each Service
as of December 1944, ‘

COMBINING ALL SERVICES

The individual percentage distributions for each Service were combired to yield a par-
centage distribution of AGCT standard scores for the total Armed Forces strength as shown in
Table G-3. Each Service proportion of the total streagth, 11,604, 229 men, was derived by
dividing this number into its total strength as shown 1. Table G~1, These proportions were as
follows: Army-Air Force, ,881394; Marine Corps, ,038869; Navy, .279737, The Navy pro-
portion inclvded the Coast Guard strengtk shown in Table G-1 on the assumption that the Coast
Guard personnel would be distributed in approximately the same manner as the Navy, For each
Ser-rice, this proportional figure was multiplied by the total percentage in each AGCT intsrval
as shown in Table G-2 to give the proportion of the total Armed Forces strength in each inter-
val, The interval percentages for each Service were then added to yieid the total Armed Forces
distribution shown in column () of Table G-3. These were cumulated in column (6) to show the
AGCT percentile norms for the World War II full mobilization population,

AS a further extension the cumulative percentages were plotted and fitted to a smoothed

ogive, Column (7) shows the final norms derived from the smoothed ogive, Subsequent sam-
ples used in standardizing AFQT were selected to duplicate this smoothed ogive curve,
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CLWVERSION TABLIE: AW SCORES ON AFAT-1 OR AFQT-2 TO PERCENTILE S8CORES
AND TO ARMY STANDARD SCORES -

APPENDIX B

Raw Score Percentile Standard Score Raw Score Percentils Standard Score
90 100 154 45 28 86
89 100 187 44 37 85
88 100 id1 43 26 84
87 100 148 42 24 83
86 99 142 4 23 82
85 98 139 40 22 61
84 87 -137 39 21 80
83 96 134 38 20 7
82 95 131 37 19 78
81 93 130 38 18 ™M
80 92 128 35 17 76
79 90 126 34 16 7%
78 89 125 33 15 8
™ 87 123 32 14 n
78 85 122 31 13 70
7% 84 121 0 12 89
74 82 120 29 12, 88
738 80 118 28 11 68
72 78 117 27 10 85
T 78 116 26 '] 64
70 74 115 26 9 33
68 T8 114 24 8 62
88 T 113 23 7 3
87 69 112 22 7 80
68 87 i11 21 8 59
85 85 110 2 5 57
64 63 100 18 5 56
68 61 107 18 4 55
62 59 108 17 4 €3
61 57 105 18 s g°
80 55 104 156 e »
69 68 108 14 2 48
58 51 101 13 2 47
57 49 100 12 2 45
56 47 29 1i 2 43
L] 45 28 10 2 420
54 43 87 Q 2 4"
58 41 95 8 1 4
652 39 95 7 1 41
51 37 4 8 1 4
£0 - 56 3 5 1 30
49 34 92 4 1 3¢
48 32 91 3 1 39
47 . m 3 1 39
46 0 88 1 1 39
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*PPENLE: I
B CORES
CONVERSION TABLE: RAW SCORE ON AFQT FORM 1 CR fORM 2 70
A CONVERTED SCORE (10 JULY 1950)
L ]
@ Score
[ 3 . Raw  Converted | Raw Converted | Raw Converted
5 Score Leore Score Score Score Score
L. =
i 3 ! 90 100 60 37 30 8
E > 89 100 69 35 29 7
[ . N . 88 99 58 33 28 7
K A 87 98 57 st | a7 8
K 86 97 56 30 26 8
1 : : . 85 98 66 26 25 6
_ 84 95 54 28 24 5
3 83 94 53 27 23 5
} ) i 82 93 52 26 22 5
| 3 81 o1 51 25 21 4
g -
B i 80 89 50 24 20 4
. 79 87 49 23 19 4
r : 78 85 48 22 18 3
b id 83 M 21 17 3
s 78 81 46 20 16 3
N 75 7 45 19 15 s
B 74 (] 44 18 14 2
x 73 73 43 17 18 2
: 72 70 42 16 12 2
l 1 67 x] 16 11 2
70 64 40 14 10 2
69 61 39 13 9 2
g - 68 58 38 12 8 1
67 55 37 1 7 1
' 68 52 36 11 6 1
‘ 86 49 35 10 5 1
64 46 34 10 4 1 .
- 62 4 32 2 2 1 *
61 39 81 8 1 ?
: — —_ 2
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